Acta Agronomica by unknown
ACTA 
AGRONOMICA 
A C A D E M I A E S C I E N T I A R U M 
H U N G A R I C A E 
A D I U V A N T I B U S 
J . DI ' GLÉRIA, P. KOZMA, G. LÄNG, V. LÄZÄR, E. OBERMAYER. 
J. SCHANDL, G. UBRIZSY 
R E D.I G 1T 
S. R A J K I 
T O M U S X V I F A S C I C U L I 1 - 2 
И И 
AKADÉMIAI KIADÓ, BUDAPEST 
1 9 6 7 
ACTA AGRON. HUNG. 
ACTA AGRONOMICA 
A M A G Y A R T U D O M Á N Y O S A K A D É M I A 
A G R Á R T U D O M Á N Y I K Ö Z L E M É N Y E I 
F ő s z e r k e s z t ő : 
R A J K I S Á N D O R 
S z e r k e s z t ő ï 
P Á L G Y U L A 
S Z E R K E S Z T Ő S É G É S K I A D Ó H I V A T A L : B U D A P E S T V . , A L K O T M Á N Y U T C A 2 1 . 
Az Acta Agronomica angol nyelven közöl értekezéseket az agrártudomány tárgy-
köréből, főképpen a mezőgazdasági a lapkutatások területéről. 
Az Acta Agronomica változó terjedelmű füzetekben jelenik meg, több füze t alkot 
egy köte te t . 
A közlésre szánt kéziratok a következő címre küldendők: 
Acta Agronomica 
Martonvásár, Postafiók 19. 
Ugyanerre a címre küldendő minden szerkesztőségi és kiadóhivatali levelezés. 
Az Acta Agronomica előfizetési ára kötetenként belföldre 80 Ft , külföldre 110 Ft. 
Megrendelhető a belföld számára az Akadémiai Kiadónál (Budapes t V., Alkotmány utca 21. 
Bankszámla 05-915-111-46), a külföld számára pedig a »Kultúra« Könyv és Hírlap Külkeres-
kedelmi Vállalatnál (Budapest I., Fő utca 32. Bankszámla: 43-790-057-181) vagy annak 
külföldi képviseleteinél és bizományosainál. 
The Acta Agronomica publish papers, in English, on agronomical subjects, mostly 
on basic research. 
The Acta Agronomica appear in one volume (four issues) a year 
Manuscripts should be addressed to: 
Acta Agronomica 
Martonvásár, Postafiók 19. 
The ra te of subscription to the Acta Agronomica is 110 for ints a volume. Orders may 
be placed with "Kul tú ra" Foreign Trade Company for Books and Newspapers (Budapest, 
I., Fő utca 32. Account No. 43-790-057-181) or with representatives abroad. 
A C T A A G R O N O M I C A 
Т О М XVI — В Ы П . 1—2 
Р Е З Ю М Е 
НАСЛЕДОВАНИЕ ТИПА КАРОТИНОИДОВ В К У К У Р У З Е 
А. Ф А Л У Д И - Д А Н И Е Л Ь , Ф. Л А Н Г , А. Н А Д Ь , Б . Ф А Л У Д И 
Изучалось наследование нарушения синтеза каротиноидов в штаммах кукурузы 
с хлоропластидной мутацией, накопляющих каротин или ликопин. 
Результаты анализирующих скрещиваний показали, что фактор образования 
/3-каротина рецессивный-эпистатический по отношению к фактору формирования лико-
пина. 
Соотношения расщепления оказались независимыми от направления скрещи-
вания. 
Эпистатическое влияние фактора /3-каротина подтверждает соображения, согласно 
которым ^-каротин служит предшествующим веществом и ликопина и 0-каротина. 
ТЕР М О-ФИЗИОЛОГИЧЕСКИЕ ИССЛЕДОВАНИЯ ВСАСЫВАНИЯ И 
ПРОРАСТАНИЯ СЕМЯН Н Е К О Т О Р Ы Х А Р И Д Н О - Т Е Р Р И Т О Р И А Л Ь Н Ы Х 
РАСТЕНИЙ 
У. Н. Ч Е Т Т Э Р Д Ж И , К Э М Э Л MOHOT 
Mimosa kamata Willd. один из типичных аридно-территориальных видов, з аселя -
ющих пустыню Райастан. Поглощение стало заметным только в небольшой мере, до 5 — 
15 процентов, когда семена были помещены в воду в лабораторных условиях. Для прорас-
тания семян оптимальной температурой оказалась t° 35° С. При такой температуре 
процент прорастания был 55. Невысокие температуры (3° 10° С) ни в какой мере не 
способствовали прорастанию. 
Переменные или высокие температуры, к а к предварительные обработки, повы-
сили проницаемость и прорастание семян. Высокие аридные температуры (60, 70, 80° С), 
применённые в течение 24 часов, оказались более эффективными, процент всасывания и 
прорастания был 87—89 и 89—92. 
Аридная температура 90° С действовала благоприятно, если применялась в тече-
ние одного часа; в этом случае был получен 81% прорастания, который был максимальным. 
Семена, подвергнутые аридной температуре при 100° С, хоть только на полчаса, 
показали небольшое прорастание (15%). При попытке сделать вывод между корреля-
циями влияний лабораторных и естественных условий на проницаемость и прорастание 
семян, мы прошли к выводу, что твёрдосемянность — один из способов приспособления 
к среде. 
Д А Н Н Ы Е К ВОПРОСУ О Т Р А Н С П О Р Т И Р У Ю Щ И Х С Я АМИНОКИСЛОТАХ 
П Ш Е Н И Ц Ы , К У К У Р У З Ы И РИСА И О РОЛИ О Р Н И Т И Н А 
Л . Д Е Ж И , М. Б А Р К О Ц И , Г. П А Л Ф И 
Было изучено количество и состав аминокислот в пасоке пшеницы, кукурузы и 
риса в фазе цветения. Было установлено, что в пасоке из числа транспортирующихся 
аминокислот в наибольших количествах встречаются глютамин, аспарагин, орнитин и 
серии, у риса к ним следует ещё добавить аланин. Характерной аминокислотой пасоки 
является орнитин, который был найден нами только в корнях. Можно полагать, что орни-
тин является специфической составной частью энзимного белка, регулирующего транс-
порт веществ из корней к побегам. Наиболее высокие концентрации аминокислот наблю-
дались в пасоке кукурузы, а наиболее низкие у риса. В то же время наибольшее коли-
чество аминокислот удалось выявить в пасоке риса. 
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Р А З В И Т И Е М Е Т Ё Л К И РИСА 
С. П. Б Е Н Э Р Д Ж И , П . К . Б А У М И К 
Цель этого исследования было получить подробные данные развития метёлки 
риса. Одновременно были сделаны попытки установления корреляции между стадиями, 
размерами точки роста и другими морфологическими признаками. Развитие целиком 
было классифицировано на 24 стадии. Эта классификация основывалась на микрос-
копическом изучении точки роста и на определении распознаваемых изменений мор-
фологических признаков. Мы пришли к выводу, что рост точки роста и метёлки зави-
сит от определенных стадий развития. 
И З У Ч Е Н И Е О П Л О Д О Т В О Р Е Н И Я ПРИ Р А З Л И Ч Н О Й СТЕПЕНИ У Д А Л Е Н И Я 
ЧАСТЕЙ П Е С Т И К А 
Д ь . ПАЛ, Ж . О С В А Л Ь Д 
У баклажана — Solanum melongena L. удалялись участки пестика (pistillum) раз-
личной величины, а именно: рыльце, половина столбика и весь столбик. Пыльца была на-
несена на поверхность среза. При ранении пестика в зависимости от сорта завязываются 
плоды и формируются фертильные семена. В случае трудно скрещивающихся сортов 
удаление пестика, то есть исключение необходимости длинного роста пыльцевых трубок, 
а также и ингибиторов столбика скрещиваемость улучшается по сравнению со скрещи-
ванием при неповрежденном пестике повышается процент завязывания и число семян 
в плоде. В других случаях при удалении участков пестика различной величины, при 
сокращении пути пыльцевой трубки снижается завязываемость и число семян в плоде. 
И З У Ч Е Н И Е О Р Г А Н О Г Е Н Е З А И С И Н Т Е З А Б Е Л К О В В Н Е С Т А Б И Л Ь Н О Й 
К У Л Ь Т У Р Е Т К А Н Е Й МЕЖВИДОВОГО Г И Б Р И Д А NICOTIANA ОБРАЗУЮЩЕГО 
О П У Х О Л И 
Э. И. К О В А Ч 
Культура тканей была получена из вторичной опухоли, найденной во втором по-
колении гибрида тетраплоидного Nicotiana rust ica и N. glauca. Культура тканей состоит 
из участков тканей, потенциально способных для органообразования и участков не спо-
собных на это. Эти два типа тканей можно размножать и отдельно (зачатки побегов и 
неорганизованный каллюс). При размножении они сохраняют свои оригинальные осо-
бенности в отношении органогенетической способности. Оба типа тканей хорошо растут 
и на среде не содержащей ауксина и кинетина. Интенсивность синтеза белка в нестабиль-
ных культурах в зачатках побегов только в четырех и шестинедельном возрастах выше, 
чем в частицах недифференцированного каллюса. Можно полагать, что в усилении син-
теза белка играют определенную роль и вторичные влияния (напр. синтез белков в связи 
с процессами удлинения клеток). 
В Л И Я Н И Е АЗОТНОГО У Д О Б Р Е Н И Я НА УРОЖАЙ СУХОЙ МАССЫ И НА 
А З О Т Н Ы Е Ф Р А К Ц И И СОРГО В Р А З Н Ы Х СТАДИЯХ РОСТА 
А. Е. ЮНИС, К . А. А Г А Б А В И 
С целью определения реакции Sorghum vulgare на влияние возрастающего азот-
ного удобрения был поставлен опыт в 4-х повторностях со случайным роспределением. 
Результатом применения азотного удобрения было возрастание содержания белка корма 
и урожая . В 19G2 году, под влиянием 140 lb N/feddan, урожай сырого белка утроился. 
Неперерывно снижалось общее количество белка и белкового азота на единицу сухой 
массы. В результате применения азота эти фракции возрастали во всех стадиях роста, 
но белковый азот, как часть общего белка, в процентах показал отрицательную корреля-
цию с дозами азотного удобрения. 
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Селитра и другой азот составляли значительную часть содержания небелкового 
азота сорго в стадиях прорастания и кущения. Аммиак и амиды находились в них 
в сравнительно невысоких количествах. Селитра оказалась главной формой азота, полу-
ченной из почвы. В стадии цветения размер селитро-азотной фракции сократился и поэтому 
предлагается использовать его д л я потребления корма в этой стадии роста. 
УСЛОВИЯ О П Л О Д О Т В О Р Е Н И Я СОРТОВ Я Г О Д Н Ы Х РАСТЕНИЙ 
III . Малина, черная и красная смородина 
А . Ш Е Л Я Х У Д И Н , Ш . Б Р О З И К 
Малина. Изученные 14 сортов малины являются самоопылителями. Повышенный 
процент завязывания при свободном опылении (40—90%) доказывает необходимость 
наличия сортов опылителей. Склонность к партенокарпии у малины выражена слабо 
( 1 - 2 % ) . 
Черная смородина. Склонность к самоопылению у 21 изученного сорта различная. 
Практически самостерильными сортами являются: Baldwin, Boskoop Giant, Lees черная и 
Wellington. Остальные изученные сорта самофертильны в размере 20—80%. Свободное 
опыление обычно приводит к повышенному завязыванию плодов. Партенокарпия и апо-
миксис также наблюдаются, особенно у сорта Goliath (F). 
Красная смородина. Склонность к самооплодотворению у 14 изученных сортов 
различная. Завязывание при свободном опылении, достигающее 80—90%, говорит о том, 
что при использовании соответствующих сортов опылителей достигается повышенный 
урожай. Склонность к партенокарпии у сортов красной смородины очень слабая. 
Д А Н Н Ы Е О Т Н О С И Т Е Л Ь Н О ВОЗМОЖНОСТИ Б О Р Ь Б Ы С ВИРУСАМИ 
К А Р Т О Ф Е Л Я 
III. Испытания голландским методом 
й . Х О Р В А Т 
В ходе испытаний голландским методом было установлено, что зараженность ви-
русами ВХУ и BSV не снижалась по сравнению с контрольными делянками и по отдель-
ным сортам наблюдалось даже некоторое повышение зараженности вирусом BSV (Гюлба-
ба, Кишвардаи рожа, Шомоди кораи, Шомоди шарга). 
В отношении урожайности — которая сильно снизилась и ввиду исключительно 
засушливой погоды — было установлено снижение на 57,6% по сравнению с контролем, 
если ботва выдергивалась в оптимальные сроки (12. июля). 
У С Л О В И Я О Б Е С П Е Ч Е Н Н О С Т И МИКРОЭЛЕМЕНТАМИ Н Е К О Т О Р Ы Х 
Б О Л О Т Н Ы Х ПОЧВ ВЕНГРИИ 
Д . Д Ь Е Р И 
Определялось общее содержание некоторых микроэлементов в болотных почвах 
Венгрии и количество подвижной фракции. Проводились определения марганца, меди, 
цинка и молибдена, а также и содержания обменивающегося магния. 
Было установлено, что наши болотные почвы характеризуются высоким содержа-
нием обменивающегося магния и вероятно не требуют применения магниевых удоб-
рений. Эти почвы содержат среднее количество марганца, но подвижного марганца 
мало, поэтому внесение марганцевых удобрений обосновано. 
Болотные почвы содержат мало меди, подвижной меди очень мало, внесение меди 
необходимо. Болотные почвы у нас содержат достаточные количества цинка, поэтому 
вносить этого элемента не следует по нашему мнению. Венгерские болотные почвы содер-
ж а т высокие количества молибдена, что проявляется в высоком содержании этого эле-
мента в болотно-луговом сене. Высокое содержание молибдена вызывает токсикоз 
крупного рогатого скота, что ещё усугубляется низким содержанием меди. По данным 
наших анализов орошение не влияло на содержание подвижных микроэлементов почвы. 
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И З У Ч Е Н И Е Т Е Р П Е Н О И Д А В Р А З Л И Ч Н Ы Х ЧАСТЯХ РАСТЕНИЯ 
CORIANDRUM SATIVUM L. 
I. Исследование эфирного масла в стенках плода и проростках сорта «Луч» с помощью 
тонкослойной хроматографии 
Ж . Л А Ш Ш А Н И , Ц . Л Ё Р И Н Ц 
С помощью тонкослойной хроматографии изучалось эфирное масло, полученное 
при водно-паровой дестиляции из проростков и стенок плода после проращивания у 
сорта «Луч», (Coriandrum sat ivum L.) Установлено, что эфирное масло проростков лина-
лоола не содержит. Содержание линалоола в эфирном масле стенок плодов не изменяется 
и после проращивания. 
П Е Р И О Д И Ч Е С К И Й ПОСЕВ СОРТОВ Я Ч М Е Н Я 
Э . П О Л Л Х А М Е Р 
В 1962, 1963 и 1965 гг. в еженедельных посевах изучены у р о ж а й и важнейшие при-
знаки семи сортов ячменя. В более поздних посевах наблюдалось понижение у р о ж а я и 
различных показателей изученных признаков. Сорта по-разному реагировали на изме-
нение среды, вызванное периодическим посевом. По срокам посева, годам и сортам раз-
ные элементы урожая или признаки проявляли решающее значение. Вообще сильно 
варьировали признаки: число побегов и колосьев на растение; только слабо варьировали: 
абсолютный вес, длина колосьев и высота растений. Полученные данные пригодны для 
характеристики разных сортов. 
П О Т Р Е Б Л Е Н И Е П И Щ И Л Ю Ц Е Р Н О В Ы М ДОЛГОНОСИКОМ 
Hypera (Phytonomus) variabilis Hrbst . (Coleoptera, Curculionidae) 
Д Ь . Ш А Р И Н Г Е Р 
В статье описываются результаты лабораторного изучения потребления пищи 
личинок и взрослых Hypera variabilis Hrbst . Личинкам требовалось 28,5 мг зеленых 
листьев люцерны за период развития, что соответствует 2,6-кратному весу развитой 
личинки. Личинки увеличили свой оригинальный вес (Л! = 0,05 мг) в 210 раз к концу 
своего роста (Л3 = 19,5 мг), а затем к моменту окукливания они потеряли 7,6% своего 
максимального веса. 
Долгоносики с момента выкукливания до ухода в зимний покой (диапауза) потре-
били еще 338,6 мг зелёных листьев. Это количество в 33,8 раз больше оригинального веса 
жучка , выходящего из фазы куколки. 
П О Л У Ч Е Н И Е Т Р И П Л О И Д Н О Г О А Р Б У З А И О П Ы Т Ы ПО ЕГО 
В Ы Р А Щ И В А Н И Ю 
А. к и ш ш 
Работа по получению триплоидного (бессемянного) арбуза нами была начата в 
1959 г. Обработкой колхицином было получено около 50 тетраплоидных форм из сортов 
Дыо Грин, Роуд Айлэнд Ред, Нью Хемпшир Миджет, Ашахи и Шугер Бэби (семена пред-
варительно были замочены в воде в течение суток, а затем в 0,5%-но.м растворе колхи-
цина в течение 48—52 часа). Тетраплоиды затем были скрещены со своими диплоидами 
и другими диплоидными сортами. Было получено 22,8% фертильных семян триплоидов, 
но только в том случае, если тетраплоидная форма использовалась в качестве матери. 
Производственные результаты в опытах 1963 г. были ещё неудовлетворительные, но в 
1964 г. уже удалось добиться 50%-ной всхожести. В 1965 г. были получены хорошие 
результаты, несмотря на крайне прохладную погоду. Триплоидные арбузы были высоко-
качественными, но их выращивание стоит дорого. Д л я экспортных целей их производство 
оправдывается. 
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И З У Ч Е Н И Е В Ы Д Е Л Е Н И Я ЭФИРНОГО МАСЛА В VALERIANA COLLINA W A L L R 
С ПОМОЩЬЮ СВЕТОВОГО МИКРОСКОПА 
II. Гистохимические исследования 
Р. Г. С Е Н Т П Е Т Е Р И , Ш. Ш А Р К А Н Ь , Л . Ф Р И Д В А Л С К И , Й. Н А Д Ь 
Изучались состав покрывающего слоя эфиро-масличных тел, выделяющихся из 
корневых тканей Valeriana collina, на основании их растворимости и цветных реакций т.е. 
изменения, наступающего в процессе старения ткани. 
Разработана очень чувствительная цветная реакция, которая является специфи-
ческой для эфирных масел. С помощью этой реакции прослежен процесс выделения эфир-
ного масла с самого его начала. 
Д А Н Н Ы Е ОТНОСИТЕЛЬНО Н А К О П Л Е Н И Я СУХИХ ВЕЩЕСТВ В Р А З Л И Ч Н Ы Х 
ЯРУСАХ С Т Е Б Л Я И ЛИСТЬЕВ РАСТЕНИЙ К У К У Р У З Ы 
м . П Е Т Ё 
Изучалось содержание сухих веществ в различных ярусах междоузлий и листьев 
гибридной кукурузы Мартонвашари I в период от выхода в трубку до наступления мо-
лочной спелости. Накопление сухих веществ в ярусах усиливается по направлению к 
верхушке. В фазе молочной спелости содержание сухих веществ выше и увеличивается 
акропетально. При задержке формирования зерен содержание сухих веществ в вегета-
тивных органах ниже. Накопление сухих веществ в вегетативных органах связано с раз-
мещением женских соцветий и состоянием развития последних. 
С Р А В Н Е Н И Е Г Л А В Н Ы Х П Р И З Н А К О В Г И Б Р И Д О В С ЦИТОПЛАЗМАТИЧЕСКОЙ 
МУЖСКОЙ СТЕРИЛЬНОСТЬЮ И И Х Ф Е Р Т И Л Ь Н Ы Х АНАЛОГОВ 
М. Н А Д Ь 
В 1963 г. в Краснодаре проводилось сравнительное изучение 127 пар стерильных 
и фертильных аналогов, с целью определить эффект цитоплазмы с мужской стериль-
ностью. Сравнивая гибриды, полученные с участием форм с цитоплазматической муж-
ской стерильностью, с гибридами их фертильных аналогов было выяснено, что первые 
являются более продуктивными. Сами растения, т а к ж е как и их междоузлия, особенно 
те, которые расположены выше початка, стали короче, хотя число их узлов едва отлича-
лось от числа узлов аналогов, фертильных гибридов. Определено также, что эффектив-
ность плазмы с мужской стерильностью проявлялась на ранней стадии развития инди-
видуального растения; более того, дегенерация и стерильность мужских половых орга-
нов не являлись единственными результатами этого. 
Общих закономерностей еще нельзя вывести на основе этих опытов, но результаты 
их могут быть использованы для иллюстрации рассмотренных изменений использован-
ного советского гибридного материала. 
СООТНОШЕНИЕ СЫРОГО Б Е Л К А И СЫРОЙ К Л Е Т Ч А Т К И В Л Ю Ц Е Р Н Е И СОЕ 
3 . К У Н Ф И , М. Ф А Р К А Ш 
Авторы исследовали соотношение сырого белка и сырой клейковины в зеленых 
кормах бобовых в 1955—57, 1961—62 гг., в первую очередь в люцерне и сое, чтобы опре-
делить, существует ли корреляция между ними. Если эта корреляция существует, то 
достаточно в лаборатории определить сырой белок; длительное определение сырой клей-
ковины, требующее большой затраты труда можно было бы не проводить. 
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Д А Н Н Ы Е ПО ФАРМАКО-БОТАНИЧЕСКОМУ ОПИСАНИЮ DATURA M E T E L L. 
VAR. MURICATA ( B E R N H . ) DANERT В УСЛОВИЯХ ВЕНГРИИ 
Г. В Е Р З А Р - П Е Т Р И 
Автором описано развитие морфологических признаков и органообразования у 
хорошо известного варианта оригинального растения Datura metel (var. mur ica ta 
[Bernh.] Danert) в течение вегетации. Было определено содержание общего алкалоида 
и алкалоидный спектрум по органам в разные фазы развития. Изучался также спектр 
свободных аминокислот этого растения. Содержание аргинина, орнитина, пролина, 
глютаминовых кислот и фенил-аланина, играющих роль в биогенезе тропан-алкалоида, 
сравнивалось с онтогенетическим ритмом содержания алкалоидов. 
БИОЛОГИЧЕСКАЯ Ц Е Н Н О С Т Ь СЕМЯН ОЗИМОЙ П Ш Е Н И Ц Ы , У Б Р А Н Н О Й 
В РАЗНОЕ В Р Е М Я 
П. ВИГЛАШИ, Б . Н А Д Ь 
Летом 1965 г. у трех сортов озимой пшеницы Безостая I, Карцаги 344 и Карцаги 
522 через неделю после колошения, а затем через каждые четыре дня вплоть до уборки 
срезались колосья, чтобы определить биологическую ценность семян, убранных в разное 
время. 
Данные опыта показали, что семена озимых пшениц Безостая I и Карцаги 344 у ж е 
при абсолютном весе 3,41 и 3,78 г прорастали на 75—86%, а сорт Карцаги 522 не про-
растал еще при абсолютном весе 3,53 г. За три недели до полного созревания сорта до-
стигли полной биологической зрелости. 
С В Я З Ь РОСТА ПЛОДОВ И Ц В Е Т Е Н И Я У Д Ы Н И 
Л . Б А К Ш А И 
У четырех сортов дыни изучалась связь роста плодов и цветения. Рост плодов 
происходит по сигмоидной кривой. Появление и оплодотворение первых гермафродитных 
цветков совпадает с начальной дифференциацией гермафродитных цветков, появляю-
щихся на две недели позже первых. Когда заканчивается фаза быстрого развития моло-
дых плодов у верхней инфлекционной точки сигмоидной кривой, начинается более ин-
тенсивное цветение, второе завязывание плодов. С этого времени в течение 1—2 недель 
происходит гибель мелких плодов, в то же время первые плоды находятся в процессе 
медленного роста и созревания и возможно, что создавшийся к этому времени гормональ-
ный уровень приводит к массовой гибели плодов. После удаления развитых плодов, 
плоды оставшиеся от второго оплодотворения или обреченные на медленное развитие 
плоды пер вого оплодотворения совершают те ж е фазы развития, как и первые. 
В Л И Я Н И Е ВЛАЖНОСТИ П О Ч В Ы НА РОСТ И АБСОРПЦИЮ П И Т А Т Е Л Ь Н Ы Х 
ВЕЩЕСТВ У В И Н О Г Р А Д А 
К. Ш И М О М У Р А 
У сорта винограда «Делаваре» с сокращением влажности почвы интенсивность 
ассимиляции, цветения, удлинение стеблей и прибавление веса растений и ягод снижаются. 
При внезапном повышении температуры, после дождливой погоды — за исключе-
нием наименьшей влажности почвы — листья, особенно нижние опадают. 
Соотношение Mg к N, Р , К и Ca также изменяется в сторону уменьшения по мере 
сокращения влажности. 
В дин дмике изменения размера ягод имеется суточный ритм, днём меньше, ночью 
больше. Раз ница больше при сокращенной влажности почвы. 
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Р О Л Ь С Р Е Д Ы И ОТБОРА В ПРОЦЕССЕ П Р Е В Р А Щ Е Н И Я ЯРОВОЙ 
П Ш Е Н И Ц Ы В ОЗИМУЮ 
Ш . Р А Й К И 
В опытах по превращению яровой пшеницы в озимую, проводившихся в течение 
последних десяти лет, во всех трех циклах опыта постоянной проверкой исходных и по-
допытных растений с помощью контрольных скрещиваний, комбинированных с провер-
кой по потомству — в полном соответствии с генетическими, физиологическими и био-
химическими анализами, неприведенными в этой работе, доказано следующее: 
а) Исходный материал опытов, линии и подлинии сорта пшеницы Л 62 оказались 
генетически яровыми и не содержат в себе видимых или скрытых форм полуозимой или 
озимой пшеницы. 
б) В генетически чистом исходном материале ярового типа постепенное генети-
ческое превращение, адекватное качеству и количеству осенних репродукций, вариация 
повторно установленная в свойствах озимости-яровости, является результатом воздей-
ствия среды, а не отбора. 
Это утверждение полностью совпадает со взглядами Дарвина (1892), возражав-
шего против тех авторов, которые воображают, «что естественный отбор вызывает измен-
чивость». В то же время он подчеркивает, что отбор «лишь сохраняет такие изменения, 
которые возникают и оказываются полезными существам, обладающим ими, при дан-
ных жизненных условиях». 
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THE INHERITANCE OF CAROTENOID TYPES 
IN MAIZE 
By 
A . F A L U D I - D Á N I E L , F . L Á N G , A . N A G Y , В . F A L U D I 
D E P T . O F P H Y L O G E N E T I C S A N D G E N E T I C S L . E Ö T V Ö S U N I V E R S I T Y , B U D A P E S T 
The inheritance of carotenoid abnormalities in the chloroplast mutant maize 
strains accumulating ^-carotene or lycopene was investigated. 
The results of crosses show that the C-carotene factor is in a recessive epistat ic 
relation wi th the allele fo rming the lycopene character. 
The proportions of segregation are no t influenced by the direction of crossing. 
The epistatic effect of the f-factor suppor ts those conceptions according to which 
the ^-carotene js the precursor of both the lycopene and Д-carotene. 
Introduct ion 
The chromosomes c o n t a i n much in fo rma t ion about t h e carotenoid syn-
thesis of maize grains ( D E H A A N 1933). A special group of genes regu la t ing 
carotenoid f o r m a t i o n effects b o t h the endospe rm and the e m b r y o and t h u s t h e 
l iomozygotic recessive p l a n t s develop m u t a n t chloroplasts. These chloroplas ts 
represent d i f f e r en t types of a lb in ism as a d i r ec t or indirect r e su l t of the b lock-
ing of caro tenoid format ion . 
R O B E R T S O N ( 1 9 6 1 ) g ives detailed d a t a on the genet ica l localizat ion of 
13 alleles be long ing to this t y p e : vp.,vps, vpe (viviparous), ps ( p i n k scutel lum), w3, 
wllia (white), Iwj, liv2, lw3, lw4, ( lemon-white) , clx (chlorophyl l -mutant) , pas85A9 
(pastel) and al (albescens) b u t we do not possess detailed i n fo rma t ion on t h e i r 
metabol ic ac t ion . 
From t h e description of t h e m u t a n t s (ROBERTSON 1952, 1955) it a p p e a r s 
t h a t the vp.2, vp5, vp9, ps a n d w3 factors also cause the omission of the d o r m a n c y 
of the grains, producing, v i v i p a r y . The vpg, w3 and pas genes (pas8549, pasAB83, 
passem) d epend ing on the t e m p e r a t u r e cause a 10—80% r e d u c t i o n in ca ro teno id 
con ten t and a 1 0 — 5 0 % r e d u c t i o n in ch lorophyl l content ( R I C H A R D S O N — R O -
B E R T S O N — A N D E R S O N 1 9 6 2 ) . T h e ps m u t a n t is pink a n d R O B E R T S O N ( 1 9 5 5 ) 
according to his explora tory examina t ion ob ta ined c h r o m a t o g r a m s h a v i n g a 
p igment composi t ion with essent ia l qua l i t a t ive differences t o t h e normal . 
Rega rd ing the physiological effect of t h e w3 factor i t is known t h a t a f t e r 
phy toene it b locks carotenoid synthesis ( A N D E R S O N — R O B E R T S O N 1 9 6 0 ) . T h e 
act ion of t h e w 3 gene is n o t s ignif icant ly a f f e c t e d by the gene t ica l b a c k g r o u n d 
( L I U — E V E R E T T 1 9 6 5 ) . Th i s m u t a n t f o rms pro toch lorophyl l in an iden t ica l 
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a m o u n t wi th t h e normal ( K O S K I — S M I T H 1 9 5 1 ) which p r o d u c e s chlorophyl l in 
t h e l ight h u t soon suffers pho todes t ruc t i on . T U L P U L E ( 1 9 5 4 ) found t h a t the 
Iw genes ( lw x , lw2, lw3, lw4) only q u a n t i t a t i v e l y a f f ec t carotenoid f o r m a -
t ion. The chlorophyll c o n t e n t of the Iw p l a n t s is 20 — 3 0 % tha t of t h e nor-
mal ( S M I T H — D U R H A M — W U R S T E R 1 9 5 9 ) . T h e clí gene in t h e homozygote s t a t e 
similarly t o t h e Iw f a c t o r s reduce t h e carotenoid concent ra t ion of t h e 
endosperm a n d accompanies albino seedling format ion . T h e c/ t factor is allelic 
wi th the cls suppressor ser ies whose m e m b e r s do not i n f luence the color of t h e 
endosperm, a n d bring a b o u t quan t i t a t i ve differences in t b e pigment c o n t e n t of 
t h e leaves ( R O B E R T S O N 1 9 6 4 ) . We have n o d a t a on p i g m e n t synthesis cha rac -
terist ic of t h e w1148 f ac tor . I t is known a b o u t the al m u t a n t t h a t it is man i f e s t 
in stripes on leaves and depend ing on t he i r relat ive q u a n t i t y lethal, sub le tha l 
or surviving p lan t s are p r o d u c e d ( P E R R Y — S P R A G U E 1 9 3 6 ) . 
In our previous w o r k we found on ly f -caro tene a n d lycopene in t h e 
grains of m u t a n t s sl ightly d i f fe rent f rom those strains a l r e a d y described (F . 
D Á N I E L — L Á N G 1 9 6 5 ) . 
At a l ight in tensi ty of 20 — 30 lux o p t i m a l for t h e C-carotene m u t a n t s , 
mechanical ly delicate ch lorop las t s with v e r y low chlorophyl l content a n d w i th 
t h e same n u m b e r as the n o r m a l ones are f o r m e d in the l eaves . These also accu-
mula t e C-carotene. A m o n g similar condi t ions we can f i n d in the l y c o p e n e 
strains a reduced number of chloroplasts w i t h lycopene a n d a relatively h ighe r 
concent ra t ion of chlorophyl l (F . D Á N I E L D U B R A V I C Z K Y 1967). In these m u -
t a n t s the s tab i l i ty of t h e p igment -p ro te in complex is r e d u c e d ( F . D Á N I E L — 
L Á N G 1964) a n d ref lect ing in their f luorescence spectra t h e aggregation of t h e 
p igments also differs f r o m t h e normal ( F . D Á N I E L — F R A D K I N — L Á N G 1966). W e 
de te rmined t h a t ac t iv i ty of t h e С and ly f a c t o r s in f luenc ing carotene syn thes i s 
quan t i t a t ive ly differs in t h e endosperm a n d in the e m b r y o ( F . D Á N I E L — 
L Á N G 1965). 
In the present work we h a v e examined t h e in terac t ion of factors b lock ing 
carotene synthes is a f t e r C-carotene and lycopene in t h e offspr ing popu l a t i on 
of their heterozygotes . 
Material and Methods 
The origin of strains. The C-carotene accumulat ing maize s t ra in is f rom E. PAP (Agricul-
tura l Research Ins t i tu te of the Hunga r i an Academy of Sciences, Mar tonvásár ) . I t spon tane-
ously occurred in inbred popula t ions . It shows a g r ea t degree of v i v i p a r y though dependen t 
on ecological conditions. Since i t accumulates only C-carotene it c a n n o t be identified w i t h any-
one of the m u t a n t s described in t h e li terature on the basis of its me tabo l i c effect. 
The s t ra in synthesizing lycopene is a gift of A. BIANCHI ( I ta ly) a n d it is also a resul t of 
spontaneous muta t ion . I t most closely resembles ps among the m u t a n t s described in t he li-
terature , bu t it is different f rom it in tha t carotenoid aberration in o u r strain does no t occur 
together with v ivipary . 
Since 1958 we have been inbreeding the exper imenta l material a n d the segregation r a t i o 
was found to be 3 : 1 for bo th f ac to r s . 
Acta Agronomica Academiae Scientiarum Ilungaricae 16, 1967 
T H E I N H E R I T A N C E OF C A R O T E N O I D TYPES I N M A I Z E 3 
Since we wanted to s tudy the interaction of factors influencing carotenoid synthesis the 
two strains were crossed. On account of the lethali ty of the homozygotic récessives, normal 
(homozygotic dominant and heterozygote) grains were sown f r o m both strains. According to 
the outline seen in Fig. 1 only the individuals producing at least tw o ears were used for crossing. 
Half of the pollen f rom one plant was p u t on the female inflorescence of one individual 
from the other strain, while the second half was used to fertilize one of its own female flowers. 
Reciprocal crosses were also made. 
Thus one of the ears f rom the plants was gained by self-pollination — which served to 
determine the genotype of the mother plant - while the other was the result of crossing. 
When inbreeding the plants gained by crossing we deduced from the segregation ratio 
the genotype of the individual plants or ra ther the relation between the factors which we statis-
tically described with the test . 
Fig. 1. Outline of the crosses made between chloroplast mutant s t ra ins accumulating f -carotene 
and lycopene 
In t h e f i rs t and second genera t ions gained d u r i n g the crossing of the 
f - ca ro tene and lycopene he terozygotes t h e pheno type categories s h o w n in 
Fig. 2 were produced. 
F r o m t h e Fig 2. i t can be seen t h a t the Fj gene ra t ion p roduced only 
normal endosperm t h u s showing t h a t t h e £ and ly f a c t o r s are not allelic. 
T h e ears gained f r o m inbreeding represent f o u r categories, t h e f i r s t of 
which con ta ins exclusively normal g ra ins , t h e second in addi t ion to t h e no rma l 
has £-carotene grains, t h e th i rd type h a s lycopene gra ins and finally t h e fou r th 
has n o r m a l , £-carotene a n d lycopene g ra in s too. 
T h e genotypical d i s t r ibu t ion of t h e grains gained b y successful crossing 
and h a v i n g phenotyp ica l ly normal ca ro t eno id fo rma t ion is shown in T a b l e 1 
based on progeny tes ts . 
F r o m t h e Table it can be seen t h a t in the genera t ions gained f r o m both 
directions of crossing g e n o t y p e categories show a d i s t r i bu t ion of 1 : 1 : 1 : 1. 
W h e n examining t h e relations of segregation in t h e ears con ta in ing £-ca-
rotene individuals , the %2 t e s t produced a P value of 8 5 % fo r a 3 : 1 p r o p o r t i o n . 
The X2 p robabi l i ty v a l u e of the monofac to r i a l segregat ion in the lycopenic 
strains is 1 5 % . 
Results a n d Discussion 
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Table 1 
Distribution of the genotypes 
gained from the crossing of f carotene and lycopene strains 
Segregation: 
Genotype: 
None 
Í+ ly+ 
Normal & 
lycopenic 
Q* ly+ 
Normal & 
£-carotenic 
t+ ly+ 
Normal, 
lycopenic 
and 
carotenic 
Í+ ly 
Total 
Segregation 
1 : 1 : 1 : 1 
JC! p%* 
C+lyt C+ ly 
С ly+ С ly + 
52 4 3 56 4 6 197 2 . 1 8 7 5 6 
C+ly f l y + 
£+ly+ £ i y + 
Cly+ C+ly 
32 2 8 33 2 3 116 2 . 1 3 5 5 6 
N = 3 
Table 2 
Segregation of the generations gained from self-pollination 
of dihybrids originating from crosses of lycopene and f-carotene strains 
N u m b e r 
Tota l no. 
Normal lycopenic Ç- carotenic 
Segregation 
9 : 3 : 4 
of ind iv idua ls 
X* P % 
l 4 8 2 2 7 7 76 1 2 9 3 . 0 0 2 1 
2 1 8 8 112 35 4 1 1 . 2 1 5 5 
3 3 9 9 2 3 0 76 9 3 0 . 6 6 72 
4 2 0 5 1 1 8 30 5 7 2 . 4 8 2 7 
5 5 0 1 2 8 4 95 1 2 2 0 . 0 9 9 2 
6 4 7 0 2 7 9 79 1 1 2 1 . 9 8 3 5 
7 3 2 0 1 9 0 53 77 1 . 4 9 4 7 
8 2 4 1 132 52 5 7 1 . 3 1 5 3 
9 3 3 0 182 64 8 4 0 . 2 1 9 0 
10 1 9 1 1 0 5 34 52 0 . 4 7 8 0 
1 1 1 0 0 6 0 20 2 0 1 . 3 4 5 5 
12 3 9 7 2 2 0 73 1 0 4 0 . 3 0 87 
1 3 2 2 8 1 2 4 44 6 0 0 . 3 0 8 7 
14 1 9 4 1 1 6 37 4 1 1 . 4 8 4 3 
15 2 2 6 132 47 4 7 1 . 7 7 6 8 
1 6 2 6 8 1 5 9 4 4 6 5 1 . 3 2 5 4 
17 5 3 8 3 1 9 94 1 2 5 2 . 0 5 3 5 
18 3 2 7 1 9 2 62 7 3 1 . 3 7 5 3 
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Fig. 2. Habitus picture of maize ears gained from the self-pollination, reciprocal crosses of 
heterozygotes for the accumulation of Ç-carotene and lycopene and gained as F2 of these 
crosses 
ly С l y + 
b = rr :—X ears gained from the self-pollination of individuals 
с = ears gained f rom a X b 
d, e, f, g maize ears formed by the self-pollination of populations gained from the с grains 

T H E I N H E R I T A N C E OF C A R O T E N O I D T Y P E S I N M A I Z E 5 
In t h e ears gained f r o m the self-poll ination of d ihybr ids the l ack of t h e 
pheno type category corresponding to t h e homozygo t i c birecessive g e n o t y p e 
can be a t t r i b u t e d to t h e in terac t ion of t h e two fac tors . Th i s in terac t ion c a n be 
deduced f r o m the ra t io of segregation. Since t h e polygenic dihybrid inhe r i t ance 
( 9 : 6 : 1 ) a n d the d o m i n a n t epistasis (12 : 3 : 1) can b e ve ry likely exc luded 
f rom t h e in terac t ions mod i fy ing the p ropor t ion of segregat ion, the recessive 
epistat ic e f fec t of the ^-carotene fac tor was t h e mos t l ikely . 
T h e ra t ios of segregat ion of the d ihybr ids can be seen in Tables 2 a n d 3. 
F r o m these Tables i t can be seen t h a t the re la t ion between t h e £-caro-
tene and lycopene f ac to r s can he well charac te r ized b y t h e recessive ep i s t a t i c 
effect of t h e former . L I N D S T R Ö M ( 1 9 2 5 ) a n d E Y S T E R ( 1 9 5 0 ) repor ted on a s imilar 
inher i tance when crossing t h e s trains p rov id ing x a n t h a a n d albino seedlings no t 
identif ied w i th the ca ro teno id forming t y p e s . 
O t h e r carotenoid synthes is inf luencing genes (у
г
 a n d y3) have a comple-
men ta ry effect on one a n o t h e r ( P E R R Y — S P R A G U E 1936). T h e yx and y3 h o m o -
zygotes h a v e a low b u t qua l i ta t ive ly n o r m a l carotene c o n t e n t . Thus it c a n be 
Table 3 
Segregation of the generations gained from the self-pollination 
of dihybrids originating from crosses of f-carotene and lycopene strains 
с ly+ ¥ x ly d 
Number Tota l no. of individuals N o r m a l lycopenic £-carotenic 
Segregation 
9 : 3 : 4 
t I P% 
l 312 178 58 76 0.10 93 
2 127 74 27 26 1.61 42 
3 166 90 29 47 0.82 68 
4 125 77 20 28 1.38 53 
5 102 61 16 25 0.75 71 
6 64 32 14 18 1.02 62 
7 339 200 53 86 2.14 34 
8 373 212 77 84 1.61 44 
9 171 103 32 36 1.55 47 
10 239 146 42 51 2.44 28 
11 166 99 30 37 0.95 64 
12 564 330 99 135 1.13 58 
13 585 350 101 134 2.49 27 
14 202 118 31 53 1.37 53 
15 656 383 113 160 2.31 32 
16 480 279 89 112 0.84 66 
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s u p p o s e d t h a t t h e y c o n t r o l t h e f o r m a t i o n of d i f f e r e n t in t h e c h a i n of c a r o t e n o i d 
s y n t h e s i s a n d t h e y d o n o t d i r e c t l y h a v e a n e f f e c t on c a r o t e n o i d b i o s y n t h e s i s . 
A s i m i l a r s i t u a t i o n is p o s s i b l e i n t h e case of d i m e r i s i n s h o w n i n r e l a t i o n t o t h e 
i n h e r i t a n c e of m a i z e c h l o r o p l a s t p i g m e n t s (DEMEREC 1935) . 
Çly 
T h e C - c a r o t e n e p h e n o t y p e of t h e  
Uy 
h o m o z y g o t e b i r e c e s s i v e c a t e g o r y w e l l h a r m o n i z e s w i t h t h e g e n e r a l c o n c e p t i o n s 
c o n c e r n i n g c a r o t e n o i d b i o s y n t h e s i s a c c o r d i n g t o w h i c h C - c a r o t e n e s e r v e s a s a 
p r e c u r s o r f o r b o t h /S -ca ro tene a n d l y c o p e n e ( P O R T E R — L I N C O L N 1 9 5 0 , C H I -
C H E S T E R — N A K A Y A M A 1 9 6 3 ) . 
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THERMO-PHYSIOLOGICAL INVESTIGATIONS 
ON THE IMBIBITION AND GERMINATION OF SEEDS 
OF CERTAIN ARID ZONE PLANTS 
I . T H E SEEDS OF MIMOSA HAM AT A 
By 
U . N . C H A T T E R J I , K A M A L M O H N O T 
BOTANY D E P A R T M E N T , J O D H P U R U N I V E R S I T Y , J O D H P U R ( R A J A S T H A N ) I N D I A 
Mimosa kamata Willd, is one of those typical arid zone species, which inhabit 
Rajasthan Desert . The plants flower in September and fruit in October to December; 
the seeds have therefore, to pass through terrible cold as well as heat . At tempts were 
made to furnish information regarding thermophysiological aspects as to how the seeds 
react and respond to the various temperatures, and how temperatures influence the 
imbibition and germination and regulate these processes. 
Among the constant temperature range of 25° С to 55° C, 35° C, appeared to be 
the optimum temperature for germination of these seeds. They indicated 55 percent 
germination a t this temperature. Low constant temperatures like 3° С and 10° С did 
not increase germination in any way. 
Alternating temperatures or high temperatures pretreatment proved enhanced 
permeability as well as germination of these seeds. The seeds indicated 85 percent 
imbibition and 79 percent germination when placed with water at 100° С for the t ime 
interval of 30 minutes as against 5 and 4 percent imbibition and germination obtained 
in the control set. I t was noticed t h a t dry heat of 60° C, 70° C, 80° С was more helpful 
for increasing imbibition and germination when applied for a period of 24 hours; both 
imbibition and germination values were between 89 to 92 and 87 to 89 percent respec-
tively. Dry hea t of 90° С acted favourably when applied only for one hour's durat ion; 
81 percent germination value was obtained in this case, which was maximum. The seeds 
when exposed to the dry heat of 100° С even for half an hour presented a very low ger-
mination percentage, viz., 15 percent. I t was quite interesting to note that the seeds 
were affected quite adversely when exposed to dry heat of 100° С for 30 minutes, while 
this interval of t ime was found to be most beneficial when seeds with water were placed 
a t 100° C. 
An a t t e m p t has also been m a d e to correlate the effects of these artificial condi-
tions to those obtaining in the na tura l environment on the permeability of seed coats 
and germination of the seeds, and it was concluded tha t the hard seed coat was a sort 
of adaptation of the seed to its natural environment. 
I n t r o d u c t i o n 
T e m p e r a t u r e is c o n s i d e r e d t o b e o n e of t h e m o s t c r u c i a l f a c t o r s i n g e r m i -
n a t i o n - r e g u l a t i n g m e c h a n i s m a n d a spec i a l a g e n t i n c e r t a i n c o n d i t i o n s f o r 
b r e a k i n g t h e d o r m a n c y of s eeds . I t is m o r e so i n t h e c a s e of s u c h p l a n t s a s i n h a b -
i t , a n d a r e c o n f r o n t e d b y d e s e r t - l i k e e n v i r o n m e n t s . S e v e r a l w o r k e r s l i k e 
H A R R I N G T O N ( 1 9 2 3 ) ; M O R I N A G A ( 1 9 2 6 ) ; L E H M A N N — A I C H E L F ( 1 9 3 1 ) ; T O O L E -
T O O L E ( 1 9 3 9 ) ; M A Y E R S ( 1 9 4 2 ) ; D R A K E ( 1 9 4 7 ) a n d m a n y o t h e r s h a v e n o t e d t h e 
e f f e c t of t e m p e r a t u r e in t h i s r e s p e c t . T h e w o r k c a r r i e d o u t so f a r o n t h e g e r m i -
n a t i o n of s eeds of t h e p l a n t s of R a j a s t h a n d e s e r t a p p e a r s t o b e n e g l i g i b l e . S u c h 
i n f o r m a t i o n r e l a t i n g t o Mimosa hamata, w h i c h i n h a b i t s t h i s d e s e r t , is t o t a l l y 
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l a c k i n g in t h e l i t e r a t u r e a v a i l a b l e , t h o u g h i n c i d e n t i a l r e f e r e n c e s t o t h e g e n u s 
Mimosa a r e o c c a s i o n a l l y m e t w i t h . B e c a u s e of t h e l a c k of i n f o r m a t i o n , a s h a s 
b e e n i n d i c a t e d a b o v e , i t s p r o l i f i c n a t u r e t o e s t a b l i s h i t s e l f a n d s u r v i v e , a n d 
t h e r e p o r t e d m e d i c i n a l p o t e n t i a l i t i e s of t h e s e e d s , i t w a s f e l t w o r t h - w h i l e t o 
s e l e c t t h e s e e d s o f Mimosa hamata f o r i n v e s t i g a t i o n s i n o r d e r t o s t u d y t h e i r 
g e r m i n a t i o n b e h a v i o u r a n d t h e f a c t o r s w h i c h m i g h t p o s s i b l y r e g u l a t e i t . 
Mimosa hamata W i l l d . is a s m a l l s h r u b , t y p i c a l of a r i d r e g i o n s of I n d i a , 
a n d b e l o n g i n g t h e s u b - f a m i l y Mimosoideae of t h e Leguminosae. T h e s e e d s m a y 
a l s o h a v e s o m e e c o n o m i c i m p o r t a n c e a s i t h a s b e e n r e p o r t e d t h a t t h e y a r e 
p o u n d e d a n d b o i l e d w i t h b u f f a l o m i l k a n d t a k e n a s a t o n i c ( B L A T T E R — H A L L -
B E R G , 1 9 1 8 ) . T h e t r e e s t a r t s f l o w e r i n g i n S e p t e m b e r ( C O O K E , 1 9 5 8 ) . 
M a t e r i a l a n d M e t h o d s 
The seeds of Mimosa hamata are set in the months of October to December. They might, 
however, be available a t any other time as some of the pods happen to be always found attached 
to t he plant even up to the next flowering season, and also because they are unapproachable by 
herbivorous animals, as the plants as well as the pods are furnished with large hooks or straight 
prickles. 
The seeds are chestnut brown. They are sub-circular, slightly peaked towards the micro-
pylar end. The seeds are 3 mm. to 5 mm. long, 3 mm. to 5 mm. broad, and 1.5 mm. to 2 mm. 
high; they are marked with a central depression, 2 mm. to 3.5 mm. X 1.5 mm. to 2 mm. on 
their f l a t surfaces. 
The mature seeds used for the investigations reported in this paper were collected mostly 
in 1963. The seeds were separated from the pods, cleaned and stored in glass bottles. 
The results incorporated herein happen to be only a part of series of studies on the ger-
minat ion of seeds t h a t was spread over a period of several years. 
Imbibition was initially studied by the increase in weight and volume of the seeds when 
placed in water, bu t later on, in subsequent experiments, imbibition was also perceptible to the 
naked eye as the increase in size, as a result of this process, was quite considerable and obvious. 
The seeds were soaked in distilled water in all the cases. 
Germination experiments were carried out by the usual petri dish method. A wide range 
of temperature regimes was selected for the present work. The seeds were exposed to constant 
temperatures and al ternat ing temperatures, as also to the room temperature. Any change of 
temperature was secured by transferring the petri dishes containing the seeds f rom the room 
temperature to the incubator or to the refrigerator as was needed and vice versa. 
Seeds were subjected to exposure to various high temperatures to determine the effect 
of d ry heat or hot water treatment. For dry heat, dry seeds were kept as such in an incubator 
for different intervals of time (30 minutes to 24 hours), while for hot water t r ea tment , seeds in 
beakers containing water were kept in an incubator manipulated to 100° С for di f ferent inter-
vals of time (5 minutes to 24 hours). 
Heat t rea tment , for shorter periods, was effected by placing the seeds in boiling hot 
water which was allowed to cool down gradually with the seeds remaining in it. The seeds were 
kep t in it for the next 24 hours. 
For prechilling, seeds were placed as such at 2° С for definite specified periods, while 
for low temperature pretreatment , seeds were placed on the moist filter papers in petr i dishes, 
and exposed to 3° С and 10° С for different intervals of time. Prechilled seeds were also, in 
certain cases, subjected to hot water pre t rea tment . 
By conducting a few preliminary experiments the time taken for maximum imbibition 
and germination was determined. Therefore, the time allowed for germination was sufficient to 
permit maximum germination attainable under a particular experimental set-up. Other details 
have been indicated a t appropriate place. 
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Resul t s and Discussion 
I t became q u i t e evident in t h e initial expe r imen t s t h a t it was t h e imper -
meab i l i t y of seed coa t to w a t e r which was d i rec t ly associated wi th fa i lure of 
t e r m i n a t i o n . H e n c e i t was fe l t wor thwhi le t o d i rec t a t t en t i on t owards imbibi-
t ion as well; equa l impor t ance was a t t ached to imbibi t ion a n d ge rmina t ion . 
When f resh seeds were p l aced in water , v e r y poor pe rcen tages of imbibi-
t i o n , viz. , 5 to 15 pe rcen t , were observed even a f t e r prolonged soaking of abou t a 
m o n t h in average l abo ra to ry condi t ions of l ight and t e m p e r a t u r e . 
Several a t t e m p t s were m a d e , therefore , t o enhance t h e permeabi l i ty of 
t e s t a and thus b r i n g abou t an increase in t h e subsequen t process of germina-
t i o n . This was d o n e b y exposing t h e seeds to va r ious t e m p e r a t u r e ranges as has 
been indicated a b o v e for d i f fe ren t periods of t ime . 
Chilling pretreatment 
Chilling p r e t r e a t m e n t h a d been given to t h e seeds for 15, 30, 45, 60, 75 
a n d 90 days a f t e r collection. T h e y were then chosen for imbibi t ion and germi-
n a t i o n exper iments in order t o s t u d y the effect of chilling p r e t r e a t m e n t oil 
t h e s e processes. 
Hot water pretreatment 
H o t water p r e t r e a t m e n t h a d also been given to the seeds s tored for same 
speci f ied periods, viz . , 15 to 90 d a y s . P r e t r ea t ed seeds were t h e n used for imbi-
b i t i on and ge rmina t ion expe r imen t s . 
Combined effect of chilling and hot water pretreatments 
The combined effect of chil l ing and hot w a t e r p r e t r e a t m e n t s was s tudied 
b y f i r s t prechill ing the seeds fo r various specif ied periods; t h e n ho t w a t e r 
t r e a t m e n t was app l i ed to such prechil led seeds. T h e y were t h e n selected for 
s t u d y i n g their imbib i t ion and germina t ion capabil i t ies . 
The data pe r t a in ing to all t h e s e p r e t r e a t m e n t s , (chilling, ho t wate r , and 
chil l ing followed b y hot water) t o g e t h e r with control set, run s imul taneous ly , 
h a v e been p resen ted in Table 1. 
Effect of constant temperature 
For ma in ta in ing seeds a t low t empera tu re s , viz., 3° С a n d 10° C, t h e y were 
p l aced in a re f r igera tor . But t h e r e was no germina t ion ei ther a t 3° С or a t 10° C; 
however , 14 pe rcen t imbibit ion was observed a t t h e l a t t e r t e m p e r a t u r e (results 
a re n o t included in a n y Table of Figure) . 
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Table 1 
Effect of hot water, chilling and combined effect of chilling and hot water pretreatments on imbibition 
and germination of seeds of Mimosa hamata 
Percentage of imbibi t ion and germination 
Pre t rea tmen t s Time of p re t rea tment 
15 days 30 days 45 days 60 days 75 days 90 days 
"Control 
Imbibition  15 15 13 21 13 0 
Germination  12 12 13 13 0 0 
Chilling pretreatment 
Imbibition  8 71 32 20 13 0 
Germination  0 5 17 1 6 0 0 
"Hot water pretreatment 
Imbibition  30 30 23 24 20 17 
Germination  8 1 0 15 20 17 17 
Chilling and hot water pretreatment 
Imbibition  20 1 6 24 8 27 10 
Germination  12 8 4 4 13 0 
* For the control set and hot water pretreatment seeds were stored at room temperature 
for same intervals of time. 
Table 2 
Effect of temperature along with time factor, as indicated by the number of days, on imbibition and 
germination of the seeds of Mimosa hamala 
T e m -
p e r a t u r e 
in wh ich 
Imbibition percentage Absolute germination 
percentage 
Correlative germinat ion 
percentage 
seeds 
were 
Time in days Time in days Time in days 
k e p t 
l 2 3 4 5 10 15 1 2 3 4 5 10 15 1 2 3 4 5 10 15 
25 °C 11 14 19 25 26 38 43 7 14 19 25 26 32 34 64 100 100 100 100 84 79 
30 °C 10 11 13 20 21 31 42 8 8 9 12 15 24 35 80 73 69 60 71 77 83 
35 °C 8 13 21 26 27 42 56 8 13 21 25 26 42 55 100 100 100 96 96 100 98 
40 °C 8 13 16 21 23 42 57 0 0 7 8 12 27 39 0 0 44 38 52 64 68 
45 °C 10 11 15 20 25 47 60 2 2 2 5 5 5 5 20 18 13 25 20 11 8 
50 °C 2 9 12 19 25 38 61 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
55 °C 67 72 76 83 84 90 90 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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The resul ts p resen ted in Table 2 ind ica te the effects of cons tan t t e m p e r a -
tures in t h e range of 25° С t o 55° С on imbib i t ion and ge rmina t ion of seeds. The 
seeds h a d been placed in a n incubator a d j u s t e d to a p a r t i c u l a r t e m p e r a t u r e for 
a period of f i f t een days e x c e p t for the t i m e when the pe t r i dishes were t a k e n out 
for the observat ions . T h e ef fec t of t e m p e r a t u r e s above 55° С have been deal t 
with while considering t h e effect of d r y h e a t on these seeds. 
A m o n g the t e m p e r a t u r e range of 25° С to 55° C, 35° С seems to b e the 
o p t i m u m t e m p e r a t u r e fo r germinat ion of these seeds; t h e y indicated 55 p e r c e n t 
germinat ion a t this t e m p e r a t u r e . 
I t was no tewor thy t h a t whereas t h e higher t e m p e r a t u r e s of 50° С to 
55° С in t h e t empe ra tu r e r a n g e of 25° С to 55° С could ind ica te the m a x i m u m 
imbibit ion values, no ge rmina t ion could be observed a t these higher t e m p e r a -
tures in t h e case of these seeds. 
F r o m the germina t ion values o b t a i n e d af te r an exposure to var ious t em-
pera tu res fo r a period of f i f t e en days, i t was appa ren t t h a t there was a peak 
with regard to germinat ion vis-à-vis t h e rise in t e m p e r a t u r e ; there was a grad-
ual rise t o t h e peak and t h e r e a f t e r , a fal l f r o m the m a x i m u m rise. This p h e n o m -
enon of a gradual rise t o a max imum po in t or peak and g radua l fall t h e r e a f t e r 
has been clearly brought a b o u t in Fig. 1. 
A v e r y remarkable observat ion was an e x t r a o r d i n a r y rise in the imbibi -
tion pe rcen tage on the f i r s t day when t h e seeds were exposed to t e m p e r a t u r e s 
between 50° С and 55° C. A t 50° С only t w o per cent imbib i t ion was i nd i ca t ed 
whereas a t 55° C, 62 per c e n t imbibit ion was a t t a ined on t h e very f i r s t d a y . I t 
indicated a compara t ive effect iveness of the t e m p e r a t u r e of 55° С to b r ing 
about imbib i t ion on t h e v e r y first d a y . The difference in t h e two va lues of 
imbibit ion became m a r k e d l y narrower t o w a r d s the end of t h e to ta l per iod of 
observa t iona l t ime, i.e., 15 days when 61 per cent imbib i t ion was ind ica ted a t 
50° С and 90 per cent imbib i t ion at 55° C. 
High temperature pretreatment 
The effect of high t e m p e r a t u r e p r e t r e a t m e n t was s tud ied in two ways . 
In one case, t he seeds w i t h water were placed in an i n c u b a t o r a t a c o n s t a n t 
t e m p e r a t u r e of 100° С fo r d i f fe rent i n t e rva l s of t ime, viz . , 5, 10, 15, 20, 25, 30 
minutes , a n d 1, 2, 3 and 24 hours, and t h e y were then t r ans f e r r ed to t h e room 
t e m p e r a t u r e for imbibi t ion a n d germina t ion . In the o t h e r case, seeds as such, 
were p laced a t constant t e m p e r a t u r e s r a n g i n g f rom 60° С t o 100° С for va r ious 
in te rva l s of t ime , and t h e y were then t r a n s f e r r e d to t h e r o o m t e m p e r a t u r e for 
imbibi t ion and germina t ion . In the f o r m e r case, it a m o u n t e d a sort of ho t w a t e r 
p r e t r e a t m e n t for def in i te specified per iods , while in t h e l a t t e r case t h e e f fec t 
of dry h e a t p r e t r e a t m e n t given to the seeds was observed. 
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From t h e da ta r e p o r t e d b y C H A T T E R J I — K A M A L M O H N O T ( 1 9 6 4 ) , a n d 
also from t h e knowledge ga ined b y ana lys ing t h e results of some other exper i -
ments c o n d u c t e d b y the a u t h o r s with ce r ta in other seeds, i t was so felt t h a t 
h o t water p r e t r e a t m e n t w a s an effective tool in enhanc ing the imbibi t ion 
values and b r i n g i n g about ge rmina t ion of m o s t of the seeds exper imen ted w i t h . 
I t was also n o t e d t ha t if, in a par t icular case, especially of f resh seeds, h o t 
Fig. 1. Effect of Constant Temperature on Imbibit ion and Germination of Seeds of Mimosa 
hamata 
water p r e t r e a t m e n t , once app l i ed , was no t suff ic ient to b r ing abou t an increase 
in imbibi t ion, repea ted exposures to such p r e t r e a t m e n t was defini tely p r o v e d 
to be benef ic ia l in p r o m o t i n g bo th imbibi t ion and ge rmina t ion to a t l eas t 
some considerable extent . I n some seeds, e.g., Cassia auriculata, somet imes 
h o t water p r e t r e a t m e n t was f o u n d to be effect ive , only w h e n the seeds were 
prechilled. I t was , therefore , t h o u g h t t h a t a l t e rna te exposure of the seeds t o 
100° С and t h e n t ransfe r r ing t h e m to room t e m p e r a t u r e was more feasible t o 
br ing about imbibi t ion and germina t ion of t h e seeds of Mimosa hamata as well . 
T h e data p l o t t e d in Fig. 2 w o u l d clearly d e m o n s t r a t e t h a t an increase in t h e 
length of t h e t i m e period of t h e p r e t r e a t m e n t raised the imb ib i t i on pe rcen tage 
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T h o u g h the m a x i m u m imbibi t ion va lues , viz., 100 per cen t , were i nd i ca t ed 
when t h e seeds were exposed to p r e t r e a t m e n t for longer in te rva ls of t i m e , viz. , 
3 and 24 hours , the m a x i m u m germina t ion values were, however , o b t a i n e d 
with seeds exposed to p r e t r e a t m e n t fo r shor ter in te rva ls of t ime. T h e pre-
t r e a t m e n t applied to t h e seeds for 30 minu t e s indicated a m a x i m u m germina-
tion v a l u e of 79 per cent a n d an imbibi t ion value of 85 per cent . T h o u g h imbi-
• » IMBIBITION 
• • ABSOLUTE GERMINATION 
TIME OF EXPOSURE 
Fig. 2. Percentage of Imbibit ion and Germination of Mimosa hamata Seeds Subjected to the 
Pretreatment of Temperature of 100° С for Different Durations 
bition improved when seeds were sub j ec t ed to p r e t r e a t m e n t beyond 30 min-
utes, t h e germinat ion va lues d ropped indicat ing t h a t t h e longer d u r a t i o n of 
p r e t r e a t m e n t affected germinabi l i ty adverse ly . 
Effect of dry heat 
T h e da t a per ta in ing to the imbibi t ion and germina t ion values a f t e r pre-
t r e a t m e n t of the seeds wi th d ry hea t h a v e been presented in Table 3. I t was 
observed t h a t imbibi t ion exhibi ted as h igh a value as 90 to 100 per cen t . The 
highest va lues of ge rmina t ion recorded were 89 per cent a t 80° С w h e n pre-
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Table 3 
Effect of high temperature pretreatment and exposure to dry heat for varying intervals of time on 
imbibition and germination of the seeds of Mimosa hamata 
Temperature 
Imbib i t ion percentage Absolute germina t ion 
percentage 
Correlative germination 
percentage 
Е xposure time in h o u r s Exposure t ime in hours Exposu re t ime in hours 
0.5 1 2 3 24 0.5 l 2 3 24 0.5 1 2 3 24 
60° с 48 73 87 71 89 48 73 87 71 89 100 100 100 100 100 
70° С 71 67 75 85 91 71 63 74 81 87 100 94 98 94 95 
80° С 90 93 79 92 92 70 78 79 89 88 77 84 100 97 96 
90° С 83 89 92 90 100 72 81 76 65 12 87 91 80 72 12 
100° С 95 92 94 100 97 15 3 7 0 0 16 3 7 0 0 
t r e a t e d for t h r e e hours , i nd ica t ing that most of t h e imbibed seeds could germi-
n a t e . Hence it m i g h t he safe ly concluded t h a t d ryhea t immense ly increased 
t h e permeabi l i ty of seed coats t o water and d id no t in a n y w a y impair the v ia -
b i l i ty of the seeds or injure t h e i r embryo w h e n subjec ted to a t empe ra tu r e as 
h igh as 80° С f o r th ree hours ' dura t ion . E v e n t h e t e m p e r a t u r e of 90° С did no t 
adversely i n f luence the ge rmina t ion to a v e r y appreciable ex ten t . 
This wou ld suggest t h a t t h e seeds could w i th s t and and to lera te high t e m -
pera tu re w i t h o u t hindering t h e process of ge rmina t ion . Recen t ly this fac t was 
a lso cor robara ted by S E N — C H A T T E R J I (1965), while work ing wi th Calotropis 
seeds. 
A tho rough analysis of t h e data also revea led a s t r ik ing and signif icant 
f a c t that a p r o b a b l e re la t ionship seemed to exis t between t i m e and t e m p e r a t u r e 
a s suggested b y R I N C K E R ( 1 9 5 4 ) . I t was observed to be somewha t inverse in 
relationship. T h e lower the t e m p e r a t u r e , t he longer would be t h e t ime requi red 
t o at tain m a x i m u m response b u t it did not m e a n def in i te ly t h a t this inverse 
relat ionship w o u l d hold good s t r i c t ly in all t h e cases and a t all t he places to a 
s imilar extent a n d should a l w a y s form a s t r a igh t line in graphica l i l lustrat ions. 
The resu l t s appear to cor respond wi th w h a t prevails in na tu re . As t h e 
seeds set in O c t o b e r — D e c e m b e r , they h a v e to face the v a r y i n g hazards of 
n a t u r e , terr ible climatic f l u c t u a t i o n s and var ia t ions of d iurnal as well 
a s seasonal t e m p e r a t u r e s , s u c h as extremes of cold win te r a n d hot summer , 
be fo re they cou ld be expected t o germinate d u r i n g the fol lowing ra iny season. 
Low t e m p e r a t u r e p r e t r e a t m e n t and even chilling to some extent migh t 
b e considered as corresponding to the cold prevai l ing in J a n u a r y , the coldest 
m o n t h of w in te r in this par t of t h e country , while cons tan t h igh t empera tu re s 
a n d dry heat p r e t r e a t m e n t , as corresponding to the hea t prevai l ing dur ing 
t h e months beg inn ing from Apr i l and ex tend ing up to J u n e . The t r e a t m e n t of 
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chilling followed b y ho t water p r e t r e a t m e n t , o r a l te rnat ion of low and high 
t empera tu re s , corresponds to t h e f luc tua t ions in t empera tu re s , bo th d iurnal 
and seasonal, in t h e n a t u r a l h a b i t a t of the p l a n t . These var ious p r e t r e a t m e n t s 
were designed especial ly in order t o invest igate t h e effect of a r t i f ic ia l condition 
corresponding to t h o s e obta ining in t h e n a t u r a l env i ronmen t on the perme-
abi l i ty , and consequent ly , on t h e germinabi l i ty of seeds. The resul t s ob ta ined 
and discussed above would t end t o indicate t h a t t h e presence of a hard a n d 
impermeable seed coa t enhances t h e adap t ib i l i t y of the seeds t o its no rmal 
envi rons . The a l t e r n a t i n g f l uc tua t i ons of low a n d high t e m p e r a t u r e s , b o t h 
d iu rna l and seasonal , as also t h e avai labi l i ty of wa te r jus t a f t e r the ho t t e s t 
m o n t h s in the f o r m of rain br ings abou t imbib i t ion and ge rmina t ion of t h e 
seeds in na tu re j u s t as these va r i ab l e factors b r o u g h t about s imilar results in 
t h e l abo ra to ry . 
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DATA ON THE TRANSLOCATION AMINO ACIDS OF 
WHEAT, MAIZE AND RICE, 
ON THE ROLE OF ORNITHINE 
By 
L . D É Z S I , M . B A R K Ó C Z I , G . P Á L F I 
L A B O R A T O R Y O F P L A N T P H Y S I O L O G Y O F T H E H U N G A R I A N A C A D E M Y O F S C I E N C E S , A L S Ó G Ö D 
A N D P L A N T P H Y S I O L O G Y I N S T I T U T E OF T H E J Ó Z S E F A. U N I V E R S I T Y , S Z E G E D 
The composition and q u a n t i t y of the amino acids in the bleeding sap of wheat , 
maize and rice have been studied a t the phase of flowering. I t has been established t h a t 
of the translocated amino acids in the root pressure sap glutainine, asparagine, ornithine 
and serine are found in great quan t i ty while in the case of rice — besides the above — 
there is also alanine. 
The characteristic amino acid of the bleeding sap is ornithine which could not be 
detected in other plant organs except in the root. I t is supposed t h a t ornithine might be 
a specific const i tuent of the enzime protein regulating material t ranspor t from root into 
shoot. 
Among the plants examined the concentration of the amino acids was highest in 
maize and it was lowest with rice. At the same t ime the most amino acids could be 
detected in the sap of rice. 
Introduction 
F r o m the a m i n o acid compos i t ion of p l an t s a n d their o rgans respectively* 
we migh t draw conclusions as t o t h e N supply if the i r dry m a t e r i a l and t o t a l 
N con t en t are also t a k e n into considera t ion , P Á L F I ( 1 9 6 4 ) . We h a v e already es-
t ab l i shed t ha t d i f f e r e n t nu t r i en t supp ly causes b u t seldom qua l i t a t i ve change 
in t h e amino acid spec t rum of cereals, P Á L F I ( 1 9 6 3 , 1 9 6 4 ) . T h e same has been 
s t a t e d b y S H I M O D A ( 1 9 6 0 ) in t h e course of his e x p e r i m e n t wi th rice. The sl ight-
er differences t h a t might occur , can be followed only with i so tope technique 
or b y way of t h e specific r eac t ions of the amino acids. 
As a response to raising t h e dose of N, t h e q u a n t i t y of e v e r y amino acid 
genera l ly increases, so the change of quan t i ty of t h e to ta l a m i n o acid is a v e r y 
sens i t ive physiological index, P Á L F I (1964). Th i s is also p r o v e d b y the 100 — 
3 0 0 % difference in t h e tota l a m i n o acid content evoked by va r ious N supplies 
a t t h e di f ferent leaf-levels, P Á L F I (1964). 
The amino ac id da ta of t h e bleeding sap a r e i m p o r t a n t because they refer 
t o t h e supply syn thes ized by t h e roo t at the t i m e of examina t ion . 
I n our p r e sen t exper iment we aimed a t s t u d y i n g the m a i n amino acids 
of t h e bleeding sap in cereals. I n o u r opinion t h e a m i n o acid s p e c t r u m might b e 
such a physiological index t h a t ind ica tes the r a t e of supply in p lan t s . 
Besul ts r e f e r r ing to maize a re con t rad ic to ry . P O T A P O V — C S E H ( 1 9 5 6 ) 
h a v e proved a rg in ine being t h e m a i n componen t of root p ressu re sap, while 
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a c c o r d i n g t o B E K M U H A M E D O V A ( 1 9 6 1 ) t h i s w a s a l a n i n e . T h i s p r o b l e m , t o o , h a s 
b e e n i n v e s t i g a t e d b y u s . E x a m i n i n g t h e a m i n o a c i d s of t h e r o o t p r e s s u r e s a p in 
r i ce , Z S O L D O S ( 1 9 6 0 ) e s t a b l i s h e d t h a t a l a n i n e w a s t h e m a i n c o m p o n e n t . 
Materia ls a n d Method 
For our investigations we have used "Bezostaya 1" wheat variety grown in the clay 
soil of the Szeged region, "Szeged Yellow Dent Corn" maize, — and "Dubovskij 129,'y rice varie-
ties. Wi th all the three plants root pressure sap was gathered a t the flowering phase on two 
occasions with each plant. The sterile sap of the three plant varieties was examined by one-
and two-dimensional ascending chromatography. On Schleicher-Schül Nr. 2043b paper bu-
tanol-glacial acetic acid-water ( 2 : 1 : 1 ) and phenol-water (4 : 1) were used as solvents while 
for developing isatine and ninhydrine were used. Fixation was performed with copper and 
nickel salt solution. The methods of "Universal standard mix tu re" and "Quick determination 
of the total amino acid with elution" were also applied (1964). When determining the total 
amino acid with the unknown extracts a series of standard mixture of increasing concentration 
was developed with ninhydrine on a paper in repetition. After eluting the spots fixed with 
copper-salt solution, photometry was performed. The extinction values of the eluted stan-
dard spots produce the calibration curve. Af ter the sap had been distilled dry at 65° C, it was 
hydrolized with 6n hydrochloric acid for 24 hours at 105° С sealed in glass. 
E x p e r i m e n t a l R e s u l t s and D i s c u s s i o n 
S p o t s o n t h e a m i n o a c i d c h r o m a t o g r a m s of t h e r o o t p r e s s u r e s a p ( F i g s . 
1 — 3) p r o v e t h a t in t h e s a p of c e r e a l s 11 — 1 5 a m i n o a c i d s c a n b e f o u n d . 
A m i n o a c i d s in g r e a t e s t n u m b e r w e r e p r o d u c e d b y r i c e ( F i g . 3) w h i l e t h e g r e a t -
e s t a m i n o a c i d c o n c e n t r a t i o n a p p e a r e d in m a i z e ( T a b l e 1 ) . G l u t a m i n e , a s p a r a -
g i n e , o r n i t h i n e a n d s e r i n e p r e v a i l w i t h a l l t h e t h r e e k i n d « of p l a n t s t h o u g h w i t h 
r i c e t h e r e is a l so a l a n i n e . A t t h e s a m e t i m e in t h e s h o o t s , l e a v e s a n d r o o t s of 
Table 1 
The amount of wheat, maize and rice sap collected during 6 hours, number of amino acids, concentra-
tion of total amino acids and amino acid content in each single shoot at the time of flowering 
Plants 
A m o u n t of 
Sap 
ml (1 shoot) 
6 h o u r s 
Number of 
amino acids 
Concentration 
of total 
amino acids 
mg/ml 
T o t a l amino 
acid content 
of sap 
collected 
du r ing 6 hours, 
in mg. 
Wheat (average of 100 shoots) . . . . 0.15 14 1.05 0.16 
± 0.013 ±0.046 ± 0.012 
Maize (average of 30 shoots)  38.60 11 1.44 55.58 
± 4.07 ±0.11 ± 8.60 
Rice (average of 100 shoots)  0.54 15 0.48 0.26 
± 0.043 ±0.023 ± 0.018 
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(Ь) 
Fig. 1. Amino acids of t h e nat ive (a) a n d hydrol ized (b) b l eed ing sap in w h e a t 
rice g lu t amine and a s p a r a g i n e do not p reva i l , — somet imes they can h a r d l y be 
detec ted a t all, PALFI (1963). 
I t is conspicuous t h a t ornithine is f o u n d with each sample in a re la t ive ly 
high q u a n t i t y . On the c h r o m a t o g r a m s o b t a i n e d a f te r hydrolys is , as t h e amides 
d isappear , t h e cor responding amino ac ids increase. Orn i th ine , h o w e v e r , re-
mains u n c h a n g e d even a f t e r hydro lys i s . S imul taneous ly f rom a m o n g the 
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Fig. 2. T h e a m i n o a c i d s o f t h e n a t i v e ( a ) a n d h y d r o l i z e d ( b ) b l e e d i n g s a p i n m a i z e 
organs of t h e t h r e e plants e x a m i n e d it was only t h e root in wh ich we succeeded 
in detect ing o rn i th ine . Since in t h e bleeding sap arginine and ci t rul l ine have n o t 
been found in considerable q u a n t i t y , it might b e supposed t h a t in the root n o 
u rea cycle occurs , may be o rn i th ine does n o t t ake pa r t in th i s cycle. W e 
m a y also conc lude t h a t o rn i t h ine is the p recur so r cf the r egu la t ing ma te r i a l 
s t reaming f r o m roots into shoo t s . 
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Fig. 3. The amino acids of the native (a) and hydrolized (b) bleeding sap in rice 
Orn i th ine has a l r e a d y been f o u n d in mater ia l s of considerable phy-
siological effect like ty roc id ine , gramic id ine and bac i t r ac in , by G O R D O N et al. 
( 1 9 4 3 ) , N E W T O N et al. ( 1 9 5 3 ) a n d S A N G E R ( 1 9 4 6 ) . 
F A R K A S et al. ( 1 9 6 3 — 1 9 6 4 ) h a v e established t h a t generally in de tached 
leaves t h e act ivi ty of mos t enzymes increases qu ick ly . I t can b e suppos-
ed t h a t a f t e r cut t ing t h e shoot off, t h e r e occurs a s imilar react ion also in t h e 
root . W h e n isolating t h e root , not on ly t h e act ivi ty of t h e enzymes m i g h t in-
crease b u t also the q u a n t i t y and t h e t ranslocat ion of t h e cons t i tuen t s of the 
enzymes , t h e amino ac ids . 
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The da t a of R A T N E R et al. (1963) prove t h a t of the 16 a m i n o acids and 
amides besides g lu t amine and asparag ine , it was orni th ine t h a t h a d t h e greatest 
e f f ec t on the g r o w t h and p ro te in synthesis of t h e isolated a l fa l fa roo t . This f ac t 
shows t ha t o rn i t h ine with its t w o amino groups migh t also ac t as a N t r anspor t 
compound . A n y w a y , besides t h e urea cycle t h e role of o rn i th ine is ha rd ly 
k n o w n . Of course , we have also t o ment ion t h e genetic connect ion of orni thine 
w i t h glutamic ac id and prol ine, F I N C H M A N (1951), R A C U S E N et al. (1954). V A N 
E T T E N et al. (1963) have s t ud i ed t h e amino acid spec t rum of 200 monocotyle-
donous and d icoty ledonous p l a n t species belonging to 56 fami l ies . However , 
t h e y do not m e n t i o n either t h e occurrence or t h e role of o rn i th ine . 
B R E Y H A N et al. (1962) w h e n making expe r imen t s wi th p o t a t o have found 
t o b e the most essential , in t h e course of n u t r i e n t mobil izat ion, t h e differences 
in t h e quant i t ies of the complex serine, g lu tamine , asparagine (SGA). Our pres-
e n t exper imenta l da t a s u p p o r t the i r resul t , however , t h e i m p o r t a n t role of 
o rn i th ine is also stressed. 
The rich a m i n o acid s p e c t r u m in the b leeding sap of rice can be explained 
b y t h e fact t h a t in irr igated soil N is reduced be ing present in i ts ammonium-
ion form, P Á L F I ( 1 9 5 9 ) . A m m o n i u m is immedia te ly bui l t in o rgan ic form b y t h e 
r o o t system (KRETOVICH et al. 1960) if c a r b o h y d r a t e s or t h e componen t s of t h e 
K r e b s cycle a rc p resen t . At t h e same t ime in aerobic soils t h e n i t ra te -n i t rogen 
prevai l s which h a s , before ass imi la t ion, to be r educed by cereals. 
In m a n y cases the b u l k of n i t ra tes s t r eams up u n c h a n g e d from t h e 
r o o t to the shoots wi th the b leed ing sap, P Á L F I ( 1 9 5 9 , 1 9 6 0 ) . 
In case of i r r iga ted rice i t can be considered advan t ageous t h a t no wate r 
insuff ic iency occurs unless t h e sa l t content of t h e rhizosphere is h igh e.g. wi th 
sal ifcrous soils w h e n s y m p t o m s of drought can be observed ( leaf- t ip wilt). T h e 
leaves of cereals die gradual ly off in the course of f ru i t r ipen ing except those 
of t h e r iceplant on which t h e u p p e r leaves are v iv id green even a t the t ime of 
f u l l matur ing . 
Our resul t s p rove t h e a r g a n i n e or a lanine no t to be prevai l ing in t h e 
b leed ing sap of maize (Fig. 2) as shown b y t h e inves t iga t ions of P O T A P O V — 
C S E H (1956) a n d B E K M U H A M E D O V A (1961), b u t g lu tamine is. The orni-
t h i n e content of t h e root p ressure sap of all t h r ee p lan t s is equa l ly rich thus we 
m i g h t suppose t h i s c o m p o u n d t o be generally i m p o r t a n t wi th t he se plants . 
Conclusions 
In our p r e s e n t inves t iga t ion we have es tabl i shed t ha t t h e propor t ion be-
t w e e n the t r ans loca t ion amino acids in whea t , maize and rice differs f rom t h e 
a m i n o acid c o n t e n t of the s e p a r a t e organs. 
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T h e d e t e r m i n a t i o n s o f t o t a l a m i n o a c i d s h a v e s h o w n t h a t t h e a m i n o a c i d 
c o n c e n t r a t i o n of t h e r o o t p r e s s u r e s a p in m a i z e is t h e h i g h e s t , t h a t of w h e a t i s 
s o m e w h a t l e s s , w h i l e t h e l o w e s t a m i n o a c i d c o n c e n t r a t i o n l i a s b e e n f o u n d i n 
r i c e . A t t h e s a m e t i m e , t h e g r e a t e s t n u m b e r of a m i n o a c i d s c o u l d b e 
f o u n d i n t h e s a p of r i c e . T h i s is e x p l a i n e d b y t h e f a c t t h a t t h e a m m o n i u m i o n 
in t h e a n a e r o b i c so i l of i r r i g a t e d p a d d y - f i e l d s c a n b e u s e d m o r e e a s i l y f o r a m i n o 
a c i d s y n t h e s i s t h a n t h e n i t r a t e o f a e r o b i c s o i l s . 
I n t h e r o o t p r e s s u r e s a p g l u t a m i n e , a s p a r a g i n e , o r n i t h i n e a n d s e r i n e p r e -
v a i l w h i l e i n r i c e t h e r e i s , i n a d d i t i o n , a l s o a l a n i n e . 
T h e c h a r a c t e r i s t i c a m i n o a c i d of b l e e d i n g s a p is o r n i t h i n e t h a t c a n b e 
d e t e c t e d a f t e r h y d r o l y s i s , t o o . A m o n g t h e o r g a n s of p l a n t s o b s e r v e d , i t w a s o n l y 
t h e r o o t t h a t c o n t a i n e d o r n i t h i n e in s m a l l e r q u a n t i t y ; t h e s t e m , l e a f , e a r a n d 
p a n i c l e , r e s p e c t i v e l y , d i d n o t . T h i s f a c t p r o v e s o r n i t h i n e t o b e p r e s u m -
a b l y a s p e c i f i c c o n s t i t u e n t o f t h e e n z y m e p r o t e i n r e g u l a t i n g m a t e r i a l t r a n s p o r t e d 
f r o m t h e r o o t i n t o t h e s h o o t . 
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PANICLE DEVELOPMENT IN RICE 
By 
S . P . B A N E R J E E , P . K . B H A U M I K 
D E P A R T M E N T O F A G R I C U L T U R E , C A L C U T T A U N I V E R S I T Y , I N D I A 
An investigation has been carried out iu two Indian rice varieties (Dular and 
C.B.I.) to prepare a detailed scale of panicle development in rice. At tempt has also 
been made to correlate these stages with the size of growing apex and other morpholo-
gical features. The whole development has been classified into 24 stages. This classifica-
tion is based on microscopical examination of the exposed shoot apex and determination 
of clearly recognizable changes in morphological features. The increase in size of the 
growing apex and the panicle appears to follow certain definite developmental stages. 
Introduction 
Studies on deve lopmenta l physiology and b reed ing works r e q u i r i n g a 
knowledge of t h e deve lopmenta l p a t t e r n of a new va r i e ty necessi tate a sys tem-
atic s t u d y of inflorescence deve lopment in cereals, w h i c h begins w i t h germi-
na t ion as an und i f f e r en t i a t ed growing po in t , follows a g r a d u a l deve lopmen t and 
ends w i th heading as a fu l ly emerged inflorescence b e a r i n g the spikelets . 
Histological me thods of de t e rmina t ion of inflorescence deve lopmen t , as 
done b y A K I M O T O — T O G A R Y ( 1 9 3 9 ) a n d M A T S U S H I M A et al ( 1 9 5 4 ) for s o m e of 
t h e l a t e r s tages of deve lopmen t of rice panicle for e x a m p l e , would b e very 
much cumbersome , l eng thy a n d t ime consuming . Hence, t h e y should b e replac-
ed wi th a more easy and rap id me thod . Morphological s t u d y is more r a p i d and 
less labor ious , and a t t h e same t ime enables examina t ion of all the c o m p o n e n t s 
t h a t wou ld be necessary for t h e eva lua t ion of deve lopmenta l pa t t e rns . 
Such morphological s tudies to f ix t h e stages of deve lopment of growing 
point and the inflorescence have been done on some cereals and grasses by 
some workers , since the pioneering works of B O N N E T (1935, 1936), P U R V I S -
G R E G O R Y (1937) and G R E G O R Y — P U R V I S (1938). As a r e su l t of these a n d o ther 
inves t iga t ions , some scales of deve lopmen t have been proposed in some crops. 
B A N E R J E E — W I E N H U E S (1965) recent ly proposed a 17-s tage scale b a s e d 011 
morphological d i f fe rent ia t ion for th ree cereals , wheat , b a r l e y and rye . 
Based on tlieir exper ience wi th J a p a n e s e rices, M A T S U S H I M A et al. (1954) 
t r ied to predic t the deve lopmenta l s tages of the r ep roduc t ive organs t h r o u g h 
such indices as "fol iar age" , " d a y s to h e a d i n g " , and " e a r l eng th" . 
In Ind i a , no such morphological s t u d y on panicle deve lopment w a s pre-
viously m a d e on rice. However , with t h e s tudies on d u r a t i o n and the in f luence 
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o f p h o t o p e r i o d a n d o t h e r f a c t o r s on t h i s c h a r a c t e r g a i n i n g m o r e in i m p o r t a n c e , 
i t i s b e c o m i n g i n c r e a s i n g l y n e c e s s a r y t o p r e p a r e a scale of d e v e l o p m e n t of r i c e 
p a n i c l e , b a s e d 011 d i f f e r e n t i a t i o n a n d d e v e l o p m e n t of t h e m o r p h o l o g i c a l p a r t s . 
I n o r d e r to b e a b l e t o s e r v e a s a t y p e of r e l i a b l e p h y t o m e t r i c i n d e x , t h i s s c a l e 
s h o u l d b e a p p l i c a b l e t o s u c h i n v e s t i g a t i o n s a s m e n t i o n e d a b o v e u n d e r d i f f e r e n t 
c o n d i t i o n s i n I n d i a . 
H e n c e , a p r e l i m i n a r y s t u d y w a s t a k e n u p in t h i s l a b o r a t o r y w i t h a v i e w 
t o p r e p a r i n g a s c a l e of d e v e l o p m e n t of r ice p a n i c l e u n d e r I n d i a n c o n d i t i o n . A n 
a t t e m p t w a s a l s o m a d e t o c o r r e l a t e s u c h m o r p h o l o g i c a l s t a g e s w i t h t h e s i ze o f 
t h e g rowing a p e x . T h e f o l l o w i n g is a r e p o r t o f t h i s w o r k . 
M a t e r i a l a n d M e t h o d 
Seedlings of the following purel ine varieties, germinated previously in petri dishes, were 
p lanted in 10" pots on August 16, 1965: 
(1) Dular — A short duration, awnless autumn rice (Aus). 
(2) C.B.I. — A short dura t ion (but somewhat later than Dular), awned spring rice 
(Boro). 
Subsequently, a few more sowings were also done to have a continuous supply of differ-
e n t stages at each t ime throughout the observation period. These different sowings also gave 
an idea of the influence of different seasonal conditions on the developmental stages. The usual 
cul tural methods were followed for keeping the plants heal thy. 
A number of plants were collected from each var ie ty at short intervals. The growing 
po in t was prepared for microscopical examination by removing the leaves, a t first without and 
la te r with the aid of stereoscopic binocular microscope (maximum magnification X 80). The 
s tages of morphological development were also determined under the same microscope. Occa-
sionally, the prepared growing points were preserved in weak F.A.A., in cool temperature 
(10°—20° C). This did not vitiate p roper detection of the stages, although BANERJEE—WIEN-
HUES (1965) were no t in favour of such chemical preservation. For ascertaining the P.M.C., 
reduction division and pollen stages, Acetocarmine ( 2 % ) smearing and examination under 
s tandard binocular microscope was resorted too. The f ina l stages front beginning of panicle 
emergence to heading were determined macroscopically on the growing p lan t itself. 
Length and b read th of growing point had been, measured in centimeter from one leaf 
primordial stage till complete differentiation of anther and style. Besides, length of panicle, 
awn , spikelets, an the r and style had also been measured (in cm.) since the beginning 
of their initiation un t i l heading. The measurement of beginning stages were made with the help 
of ocular micrometer and the later s tages with the help of centimeter scale or millimeter graph 
papers . All measurements have, however, been expressed in centimeter. 
D e s c r i p t i o n o f Stages a n d D i s c u s s i o n 
T h e v a r i o u s s t a g e s of p a n i c l e d e v e l o p m e n t i n r ice h a v e b e e n d e s c r i b e d i n 
T a b l e I . D u e t o t h e f a c t t h a t t h e d i f f e r e n c e s i n r e g a r d to t h e d i m e n s i o n s of t h e 
g r o w i n g p o i n t o r p a n i c l e or o t h e r m o r p h o l o g i c a l p a r t s b e t w e e n t h e t w o v a r i e t i e s 
s t u d i e d were n o t c o n s i s t e n t l y a n d c o n t r a s t i n g l y c l e a r , o n l y m e a n of t h e m e a s -
u r e m e n t s of b o t h t h e v a r i e t i e s p o o l e d t o g e t h e r h a v e b e e n p r e s e n t e d in t h e t a b l e 
a g a i n s t each m o r p h o l o g i c a l s t a g e of d e v e l o p m e n t . 
D e v e l o p m e n t of t h e g r o w i n g p o i n t , s e a t e d j u s t a b o v e t h e m a i n c u l m 
b a s e , beg ins w i t h o n e leaf p r i m o r d i a l s t a g e . A t t h i s s t a g e , g r o w i n g a p e x of t h e 
m a i n cu lm is h a r d l y a b o v e g r o u n d level . T h e i n t e r n o d e s a r e v e r y c o n d e n s e d 
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and t o o inconspicuous a t th is s tage. T h e rice p lant r e m a i n s for a considerable 
t ime in t h e vegeta t ive p h a s e a t th is s tage . The la te v a r i e t y C.B.I, r e m a i n s for 
a longer period in th i s s t age t h a n t h e ear ly var ie ty Dular. T h e other act ivi t ies 
a t th i s s tage are g rowth of young t i l lers and emergence of a few leaves f r o m the 
earlier embryonical ly de t e rmined p r imord ia . I t is s igni f icant to record he re the 
observa t ion t ha t t i l lers developing f r o m the culm base a f t e r the growing point 
of m a i n culm has pa s sed f rom th is s tage to the n e x t morphological stage 
remain mos t ly inef fec t ive . 
T h e f i rs t in t e rnode t hen begins t o elongate and s imul taneous ly t h e grow-
ing p o i n t passes into t h e two leaf p r imord ia l stage. T h e s t e m which was earlier 
more or less f la t begins assuming a compara t ive ly r o u n d shape a t t h i s stage. 
Wi th t h e roundness of s t em becoming more and more pe r fec t , follow t h e sub-
sequen t s tages. The t w o leaf pr imordia l s tage is of shor t du ra t i on and gives way 
very qu ick ly to panic le ini t ia t ion. As a result , it becomes of ten d i f f i cu l t to 
de tec t t h i s stage u n d e r t h e microscope. 
N e x t , the growing po in t gives ou t the pr imary b r a n c h of the panic le . Up 
to th i s s tage , the m a i n axis of the growing point is qu i t e d is t inct . 
T h e panicle b r a n c h i n g becomes progressively clear wi th the d i f fe ren t ia -
tion of leaf pr imordia in each b ranch . T h e main axis can be d i f fe ren t i a ted f rom 
the o t h e r branches a t t h i s s tage due solely to its possessing more leaf p r imord ia . 
This m a i n axis s u b s e q u e n t l y fo rms t h e rachis proper w i t h d i f fe ren t ia t ion of 
the t e r m i n a l spikelet a t a considerably la ter stage, whereas the p r i m a r y bran-
ches cons t i tu t e the racli i l la . From th i s s tage onwards constr ic t ion s t a r t s devel-
oping a t t h e base of t h e panicle. 
T h e n follows t h e in i t ia t ion of secondary b ranch ing accompanied b y brac-
teal ha i r s on pr imary b r a n c h e s in bas ipe ta l succession. T h e deve lopment of o ther 
organs begins in the m i d apical region of these b ranches a n d proceeds u p w a r d s 
and downwards . 
T h e whole g rowing apex becomes gradual ly covered wi th t h e l a s t leaf-
shea th , th i s phenomenon beginning w i t h t h e init iation of t h e pr imary b ranches . 
A f t e r the s e c o n d a r y b ranch ing stage, the spikele t ini t iat ion ( t e r t i a ry 
b ranch ing) stage begins . This process begins with t h e d i f fe ren t ia t ion of 4 leaf 
p r imord ia in successive order on t e r t i a r y branch. T h e s e pr imordia occupy 
a l t e rna t e positions. T h e f i r s t two basa l pr imordia give r ise t o two non-f lower ing 
glumes a n d the later t w o to f lowering glumes (Lemma a n d Palea). The dis tanee 
be tween lemma and pa l ea is considerably shorter t h a n t h a t between t h e outer 
glumes. Above the g l u m e initials r eappea r s s imul taneous ly a r ound shaped 
f lower p r imord ium. 
T h e init iation of secondary b r a n c h i n g commences w i th a sudden a n d re-
m a r k a b l e increase in t h e length a n d b r e a d t h of growing point . In subsequen t 
stages, th i s accelerated pace of increase in growing p o i n t dimensions is clearly 
discernible. 
Acta Agronomica Academiae Scientiarum Hungaricae 16, 196 7 
2 8 S. P. B A N E R J E E , P. K. B H A U M I K 
With t h e deve lopmen t of spikelet c o m p o n e n t s t he r e is a n o t h e r sudden 
increase in t h e d imensions of g r o w i n g point , w h i c h is p a r t i c u l a r l y not iceable in 
t h e b read th m e a s u r e m e n t . 
The s t a m e n d e v e l o p m e n t beg ins wi th t h e a p p e a r a n c e of i ts init ials in t w o 
o r three sp ike le t s j u s t below t h e panicle a p e x . T h e ou te r g lumes are, b y th i s 
t i m e , almost f u l l y developed a n d awns a p p e a r on a few l e m m a . The panic le 
l e n g t h registers a n o t h e r r e m a r k a b l e increase a t th is s tage . 
Soon, al l t h e six s t amen- in i t i a l s w i th a d is t inc t r eg ion in t he midd le 
(gynaec ium in i t i a l ) and two s m a l l p r imordia (lodicules) b e l o w t h e s t amen ini-
t i a l s become v i s i b l e under t h e microscope in t h e lap of t h e deve lop ing l e m m a 
a n d palea. 
In t he n e x t stage, t h e p a n i c l e s become s o m e w h a t c o m p a c t wi th all t h e 
rachi l la p o i n t i n g upwards . As a resu l t , t he deve lop ing pan ic le a p p e a r s to h a v e 
b e c o m e s l ight ly reduced in b r e a d t h (stage ' 1 4 ' in Table 1). A t th i s s tage, t h e 
d e v e l o p m e n t of a w n , l emma a n d palea con t inues f u r t h e r . 
Next , t h e s ty les begin b i f u r c a t i n g to give r ise to two s t i g m a s . The l e m m a 
a n d palea are a t th i s stage a l m o s t comple te ly developed a n d cover t he f lo ra l 
p a r t s . Wi th t h e complet ion of deve lopmen t of an the r s a n d s t y l e (stage '16 ' ) , 
t h e awn l eng th shows a s u d d e n increase. Th i s is followed b y t h e deve lopment 
of s t igmat ic h a i r w i t h increased panicle l eng th a n d spikelet size. 
The P . M . C . stage is p r e c e d e d by t h e comple t ion of deve lopmen t of 
f e a t h e r y s t i gma , t h e a t t a i n m e n t of ful l spikelet size and w i th t h e ovary h a v i n g 
b e c o m e quite p r o m i n e n t . T h e p a n i c l e begins e longa t ing r a p i d l y f r o m this s tage 
o n w a r d s till h e a d i n g . 
The h e a d i n g in rice, l ike in m a n y o the r ccreals and grasses , can also be 
d i v i d e d into 3 s t ages : b e g i n n i n g of panicle emergence , pan ic l e almost hal f 
e m e r g e d out of t h e flagleaf s h e a t h , and fu l l emergence . 
Another p a r t i c u l a r f e a t u r e observed, wh i l e fol lowing t h e progress in 
p a n i c l e d e v e l o p m e n t , is the e m e r g e n c e and d i s a p p e a r i n g of b r a c t e a l hairs. T h e y 
b e c o m e visible u n d e r the m i c r o s c o p e with t h e beg inn ing of p r i m a r y b ranch ing , 
s u b s e q u e n t l y i n c r e a s e in n u m b e r a n d still l a t e r become so p r o f u s e t h a t t h e y 
m a s k the whole y o u n g pan ic le a lmos t comple t e ly , r ende r ing examina t i on of 
c o m p o n e n t s of t h e la t te r u n d e r microscope v e r y diff icul t un l e s s t h e y are f i r s t 
c a r e fu l l y r e m o v e d . These ha i r s deve lop f r o m t h e bases of t h e b r a n c h e s a n d t h e 
sp ike le t s . The i r n u m b e r begins t o decrease w h e n spikelet ha s p r o p e r l y organized 
i t se l f and the i r p resence b e c o m e s inconspicuous j u s t before b l o o m i n g so m u c h 
so t h a t only o n e or two hairs a c c o m p a n y t h e pan ic le up t o t h e r ipening s tage . 
The d e v e l o p m e n t of t h e r i c e panicle h a s , t h u s , been d i v i d e d in to 24 mor-
phologica l ly d i s t ingu i shab le s t a g e s . This d i f fers f r o m the 21 - s t age scale of MA-
T S T J S H I M A et al ( 1 9 5 4 ) . The d i f f e r e n t d imensions do not t a l ly w i t h those given 
b y t h e m . E i t h e r t h i s is p e r h a p s d u e to d i f fe rences in t h e e n v i r o n m e n t a l con-
d i t i o n s under w h i c h the t w o inves t iga t ions h a v e been ca r r i ed ou t . F u r t h e r 
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Table 1 
Developmental stages of rice panicle 
Measurement 
Description / j n ) : m j I R e m a r k s 
One leaf primordial stage. .0063L X •0069B 
Two leaf primordial stage. .0113L X .OIB 
Initiation of panicle branching. .015L X .0125B 
Branching of panicle is clearly visible: the most 
developed branch (main ax's) will give rise 
to rachis proper (3—4 branches have de-
veloped and each branch is provided with a 
leaf primordium). 
.0175L X •0188B 
Initiation of secondary branching and simul-
taneous appearance of bracteal hairs. 
.025L X •02B 
Secondary branching with one leaf primordium 
under each growing apex. Initiation of hairs 
f rom the axis of each branch is evident. The 
apex of each branch is like a round headed 
cylinder. A well defined constriction appears 
at the base of panicle. (This brings in the ex-
posed growing point resistance to desiccation 
more than in the previous stages.) 
.0375L X .0275B 
Initiation of tert iary branch, which will be 
transformed later into spikelets. There are 
no leaf primordia below the apex of this new 
branch. The position from which this has 
developed is recognizable from two alternate 
rings of depression and swelling. 
051, X .05B 
Profuse growth of bracteal hairs and develop-
ment of leaf primordia below each growing 
apex (tertiary). 
.0575L X • 05B 
Tert iary branch is more protruding, prominent 
and possesses 3 leaf primordia. 
.075L X .0575B 
Four leaf primordial stage of each ter t iary 
growing apex. Henceforth, conversion of 
this branch into spikelets is quite clear. 
TOOL X • 0625B 
Spikelet development is quite distinct. The 
lower two primordia develop into non-
flowering glumes and the upper two into 
lemma and palea. 
Development proceeds from the mid apical 
region in both directions (upwards and 
downwards) along the vertical axis. 
.125L X • 08B 
Palea development is quite distinct. .1375L X • 0875B 
Initiation of stamen development in 2 — 3 
spikelets jus t below the panicle apex. 
Glumes become more developed with sudden 
tapering of their apical portion and the ends 
assuming roundness. Beginning of awn 
development. 
,2L X • 0875B 
Awn development is quite prominent: lemma 
and palea have not yet fully covered the 
flowering portion, ra ther have formed a 45° 
angle, as a result of which stamens are still 
visible. 
.25L X .075B 
Acta Agronomica Academiae Scientiarum Hungaricae 16, 196 7 
3 0 S. P . B A N E R J E E , P. k . BHAUMIK. 
Table I cont . 
Stage Description 
Measurement 
(in cm) Remarks 
15. Lemma and palea have completely closed to 
form a chamber inside. 
Bifurcated style initiation. Anther develop-
ment is not yet complete. 
PI. 
.45L X .075B 
Awn — .025 
Spikelets — 
.075L X .0375B 
Awn develop-
ment only 
in C.B.I.' 
16. Development of stamens and style is com-
plete. 
P. - ,9L X . IB 
Awn - .125 
Spikelets — 
.0875L X .0375B 
Awn develop-
ment only 
in C.B.I. 
17. Initiation of stigmatic hairs . 
Ovary is white and prominent . 
Pl. —1.1L 
Awn - .125 
Spikelets — 
.IL X 0.4B 
Anther — .05 
Style - .0625 
Awn develop-
ment only 
in C.B.I. 
18. Feathery stigma is fully developed. 
Ovary is slightly green in colour. 
PI. - 1 . 5 L 
Awn — .15 
Spikelets — 
,3L X .045 
Anther — .1L 
Awn develop-
ment only 
in C.B.I. 
19. P.M.C., s tage PI. - 2.0L 
Awn - .25L 
Spikelets — 
.4L X .07B 
Awn develop-
ment only 
in C.B.I. 
20. Reduction division stage. PI. - 5.0L 
Awn — .3 
Spikelets — 
•5L X .08B 
Anther — .2L 
Awn develop-
ment onlv 
in C.B.I. 
21. Pollen grain stage. PI. - 12.01 
Awn — .3 
Spikelets — 
,6L X .12B 
Anther — .275L 
Awn develop-
ment only 
in C.B.I. 
22. Beginning of panicle emergence. PI. - 13.0L 
Awn — .4 
Spikelets — 
,6L X .15B 
Anther — ,3L 
Awn develop-
ment only 
in C.B.I. 
23. Emergence of half the panicle length. Pl. - 13.5L 
Awn — .5 
Spikelets — 
,6L X Д5В 
Anther — .3L 
Awn develop-
ment only 
in C. B.I. 
24. Fully emerged panicle (heading). PI. - 18.0L 
Awn — .9 
Spikelets — 
,6L X .15B 
Anther — .3L 
Awn develop-
ment only 
in C.B.I. 
N.B. Pl. = Panicle length. 
L. = Length . 
В. = Bread th . 
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w o r k u n d e r s t i l l d i f f e r e n t e n v i r o n m e n t a l c o n d i t i o n s a n d w i t h m o r e v a r i e t i e s 
w i l l b e n e c e s s a r y t o m a k e t h i s s c a l e of p a n i c l e d e v e l o p m e n t u n i f o r m l y a p p l i -
c a b l e u n d e r a l l c o n d i t i o n s of e x p e r i m e n t . 
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A STUDY OF FERTILIZATION 
AFTER REMOVING DIFFERENT AMOUNTS 
OF VARIOUS PARTS OF THE PISTIL 
By 
G Y . P Á L , Z S . O S V A L D 
A G R I C U L T U R A L R E S E A R C H I N S T I T U T E O F T H E H U N G A R I A N A C A D E M Y O F S C I E N C E S , M A R T O N V Ä S Ä R 
We have removed various amounts of the different parts of the pistil of the 
Solanum melongena L. as well as t he stigma, half of the style, the entire style and then 
the pollen was placed on the cut surfaces. Depending on variety, frui t set t ing occurs on 
the damaged pistil and viable seeds are formed in the fruit . The removal of the style, 
i.e., the removal of substances prohibi t ing the development of tubes and growth, increa-
ses the degree of crossability in case of the varieties which are difficult to cross because 
the degree of f ru i t setting — in comparison to the pollination of the in tact and undamag-
ed stigma — increases as well as the number of seeds per fruit . When removing different 
amounts of various parts of the pistil, i.e., when gradually shortening the pa th of the 
pollen tube, f rui t setting and the number of seeds per f rui t are reduced. 
Introduction 
I t has been revealed t h a t crossings be tween families, species, varieties 
and — according to mos t recent d a t a —, even wi th in varieties i t is diff icul t or 
even impossible to m a k e crossings. A comparison of t h e data in l i t e r a t u r e shows 
t h a t t h e r e might be t h r e e causes of n o n - or d i f f icul t crossabili ty in case of fer-
tile po l l en : 1. the pol len is unable t o grow a tube because of the i n h i b i t o r y mat -
ter in t h e style and on i ts surface, 2. t h e pollen grows a tube which c a n n o t reach 
the e m b r y o sac owing to the grea t d i s tance and 3. t h e pollen t u b e pene t r a t e s 
the e m b r y o sac b u t genetic causes inh ib i t fer t i l iza t ion. 
Severa l au tho r s have proved t h e existence of substances s t i m u l a t i n g and 
inh ib i t ing the deve lopmen t of pol len tubes in in v i t ro c i rcumstances . HRA-
B E T O V A — T U P Y ( 1 9 6 4 ) noted mono- a n d polysacchar ides ( s tachyose , saccha-
rose, glucose), V A S I L ( 1 9 6 4 ) b o r o n , F Ä H N R I C H ( 1 9 6 4 ) a l u m i n i u m , y t t r i u m , 
indol-3-acet ic acid, while B R E W B A K E R — K W A C K ( 1 9 6 4 ) found t h e calcium ion 
as h a v i n g a s t imula t ing effect on t h e growth of pol len tubes . Subs t ances hin-
der ing t h e growth of pollen tubes a r e much less k n o w n in l i t e r a t u r e . B R E W -
B A K E R — K W A C K ( 1 9 6 4 ) describe t h e inhibi t ing ef fec ts of CuS0 4 , a n d H R A B E -
T O V A — T U P Y ( 1 9 6 4 ) t h a t of f ruc tose . 
A m o n g in vivo c i rcumstances R O S E N ( 1 9 6 4 ) p roved the ex is tence of sub-
s tances in the s t igma s t imula t ing t h e growth of pol len tubes . M I K I - H I R O S I G E 
( 1 9 6 4 ) s t ud ied the e f fec t of d i f fe rent p a r t s of the p is t i l on the g r o w t h of pollen 
tubes . According to the i r studies t h e greatest e f fec t was p r o d u c e d by the 
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s t igma or b y its su r face , much less e f fec t was p r o d u c e d by the s ty le and even 
less b y t h e embryo sac . The ovule resul ted in t h e s t imula t ion of g rowth only 
in sporad ic ins tances . G L E N K ( 1 9 6 4 ) , in s tudying t h e Oenothera species, noted a 
sexua l a f f in i ty when crossing be tween variet ies w h i c h had been mani fes t in 
induc ing the growth of t h e pollen t u b e b y the chemot rop ic ma te r i a l s of t h e 
s t i gma . H E C H T ( 1 9 6 4 ) t r aced subs tances inhibi t ing t h e growth of pollen tubes 
of r a t h e r an incompa t ib le subs tance . J A S U D A ( 1 9 3 3 ) grew the pollen of Petunia 
violacea Lindl, in d i f f e r en t cul ture med ia and f o u n d t h a t the pe rcen tage value 
of t h e t u b e growth of pollen increased and the g r o w t h of the pollen t u b e also 
b e c a m e quicker w h e n an ex t r ac t m a d e of the s t i gma of Solanum melongena L . 
h a d been added to t h e cul ture m e d i u m ra ther t h a n w h e n with an e x t r a c t of t h e 
s t i g m a t a of Solanum gilo Radd i h a d been done so. I t has still no t been possible 
t o i d e n t i f y in an in v ivo condi t ion t h e chemical composi t ion of t h e subs tances 
s t i m u l a t i n g and inh ib i t ing the g rowth of pollen t u b e s . 
In our s tudies we were concerned with t h e f i r s t and second causes of 
non- or difficult crossabi l i ty . According to our a s sumpt ions the e f fec t of inhib-
i t o ry substances in t h e s t igmata a n d on their sur faces , or in t h e s ty le , ceases 
if t h e s t igma itself or t h e style is removed and t h e pollen placed on the cut 
su r f ace of the r e m a i n i n g sections. T h e removal of t h e different p a r t s of t h e 
pis t i l or ra ther r e m o v i n g d i f ferent a m o u n t s of t h e m results in t h e shor tening 
of t h e p a t h of the pol len tube too . 
Materials and Methods 
The plants tested were Solanum melongena L. and the Solanum gilo Raddi . We used two 
varieties of the Solanum melongena L. species according to FILOV'S system (1958): S. melongena 
L. ssp. occidentale Haz. var . bulgaricum Fil. (Common violet eggplant) and S. melongena L. 
ssp. subsponlaneum Fii. var . leucoum Alef. (Commonwhite eggplant). The morphological prop-
erties of the two varieties of S. melongena L. and of the S. gilo Raddi were described by PÁL 
MÁNDY ( 1 9 6 3 ) a n d P Á L — R A J K I ( 1 9 6 6 ) . 
Examinations were made on plants grown in greenhouses. We were interested in discov-
ering the degree of fertilization of the undamaged styles when checking the qual i ty of castra-
tion and in case of the different methods of pollination of eggplants among the circumstances 
provided by the greenhouse. Three different methods of t r ea tmen t and pollination were used 
in our studies; these served the purposes of control and as the basis of comparison: 
a) Castration and isolation. Before the anthers r ipened the buds had been castrated 
with tweezers and isolated. 
b) Self-pollination. The buds were isolated with cellophane. 
c) Free-pollination. The buds were only marked wi th labels. 
In all t reatments or rather pollinations, the development of fruit took place entirely 
under an isolator. 
Three t reatments were employed when removing the pa r t s of the pistil or various amounts, 
of t hem: 
A) Removal of the stigma. 
B) Removal of half the style. 
C) Removal of the entire style. 
Pollination was done in all three t reatments after the removal of the part icular section. 
At the t ime of pollination all the pollen of the three ripe anthers was placed on the cut surface 
af ter the removal of the stigma in t rea tment A, on the cut surface in the centre of the style for 
t r e a t m e n t В and on the cut surface at the apex of the ovary in treatment C. The removal of 
the d i f ferent parts of the pistil was accomplished in all instances by a single cut of a sharp razor 
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in order to avoid greater cell destruct ion. KOVALIK—HOLIENKA (1963) found in case of wheat 
t ha t the mechanical in ju ry of the lobes of t h e style and ovary h indered ferti l ization and the 
development of seeds. In our experiments we were interested in fert i l ization: 
1. when removing the s t igma (i.e., when the inhibitory subs tances were removed) , 
2. when various a m o u n t s of the par ts of t he pistil were r e m o v e d (i.e., when the pa th of 
the pollen t ube is shortened). 
Results 
A m o n g field and greenhouse condi t ions the f e r t i l i t y and s ter i l i ty of dif-
fe ren t pol len (OSVALD— PÁL 1965) a n d , on account of t h e different environ-
men ta l f ac to r s , f ru i t s e t t i n g and t h e n u m b e r of seeds pe r f rui t a re va r i an t . 
Therefore we had to s t a t e among greenhouse condi t ions t h e qual i ty of castra-
t ion, f r u i t set t ing, the n u m b e r of seeds p e r f ru i t in case of different m e t h o d s of 
pol l inat ion in order t o b e able to e v a l u a t e the da t a rece ived when removing 
par t s of t h e pistil or w h e n removing var ious a m o u n t s of them f r o m plants 
grown in t h e greenhouse. 
1. Study of fertilization for different methods of pollination under greenhouse 
conditions 
Tab le 1 in t roduces t h e results of s tud ies on po l l ina t ion which p r o v i d e the 
basis fo r control and compar i son a m o n g such c i rcumstances . 
I n Tab le 1 and fol lowing Tables we mean f ru i t s e t t i n g by the n u m b e r of 
f ru i t s t h a t contain v i a b l e seeds, i.e., which are n o t pa r thenoca rp i c (PÁL— 
O S V A L D 1 9 6 5 ) . By pe r cen t age of f ru i t s e t t ing we m e a n t h e rat io of t h e n u m b e r 
of such f r u i t s to the n u m b e r of t r e a t e d flowers. H a v i n g a berry f r u i t under 
examina t ion it was necessa ry to s t a t e also the n u m b e r of viable seeds in the 
f ru i t as t h i s value could only provide a clue to t h e degree of fe r t i l iza t ion in 
a f lower . 
Table 1 
Formation of examined characteristics in case of the various methods of pollination 
F r u i t 
No. of 
seeds/ 
f ru i t 
Method of t r ea tmen t 
and poll ination Var ie ty 
Percent 
of f ru i t se t weight 
dg 
l e n g t h 
cm 
width 
cm 
Castration and Common white — — 
isolation Common violet — — — — — 
Self-pollination C. whi te 45.00 31.90 10.32 8.26 170.55 
C. violet 70.83 9.25 4.01 3.41 111.5 
Free-pollination C. whi te 85.00 33.03 12.63 8.50 124.8 
C. violet 90.00 13.94 6.65 5.14 68.8 
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a) Castration and isolation. N o frui t s e t t i ng was observed a f t e r cas t ra t ing 
a n d isolating 20 b u d s of each of t h e egg p lan t var ie t ies e x a m i n e d , thus the t i m e 
a n d method of cas t ra t ion was app rop r i a t e . F lowers t ha t h a v e received none of 
t h e i r own or a l ien pollen are " t h r o w n of f" b y t h e plant and n o t even pa r theno-
c a r p i c f rui t is f o r m e d . 
b) Self-pollination. T w e n t y buds of each eggplant v a r i e t y were not cas-
t r a t e d but only isolated. In case of these f lowers occurred b u t self-pollination. 
T h e percentage v a l u e of the f r u i t sett ing of t h e Common v io l e t eggplant was 
less t han t h a t of t h e Common w h i t e eggplants . The n u m b e r of seeds in t h e 
f r u i t s was g r ea t e r in the C o m m o n violet eggp lan t than in t h e Common w h i t e 
eggplan t s . 
c) Free-pollination. T w e n t y flowers of each of these two eggplan t var ie t ies 
w e r e marked a n d t hey f lowered in t h e open. In these cases b o t h self- and alien 
pol l ina t ion can h a v e occurred. Similar ly to t h e values rece ived in case of self-
pol l ina t ion t h e percen tage v a l u e of seed se t t i ng of Common v io le t eggplant is 
less t h a n t h a t of t h e Common w h i t e eggplants . The n u m b e r of seeds per f r u i t 
is grea ter in t h e fo rmer t han in t h e la t ter . 
A compar i son of the v a l u e s received f r o m self- and f r e e poll ination h a s 
r evea led t h a t t h e degree of f r u i t set t ing, i.e., t h e number of f r u i t s conta in ing 
v i a b l e seeds, is g rea t e r in case of self-poll ination while the n u m b e r of seeds pe r 
f r u i t is reduced in bo th i n s t ances wi thout chang ing the p r o p o r t i o n of the t w o 
var ie t i es . 
2 . Study of fertility when removing various amounts of different parts 
of the pistil 
Different p a r t s of the p i s t i l were r emoved f rom the C o m m o n white a n d 
v i o l e t eggplant . T h r e e c o m b i n a t i o n s of crossings were e m p l o y e d : within a n d 
b e t w e e n var ie t ies and between species. In th is l a t t e r case t h e f a t h e r plant used 
f o r poll ination w a s Solanum gilo Radd i . 
a) Crossings within varieties. There were two combina t ions in crossings 
w i t h i n variet ies. T h e f i rs t is w h e n t h e Common violet eggp lan t could be fer t i l -
i z e d with the po l len of i n d i v i d u a l s belonging t o t h e same v a r i e t y . The second 
combina t ion occu r r ed when t h e same had b e e n done on t h e Common wh i t e 
e g g p l a n t . The pe rcen tage va lues of the f ru i t se t t ings of t h e t w o combinat ions 
a n d t h e n u m b e r of seeds per f r u i t are indica ted in Table 2. 
From t h e d a t a of Table 2 o n e can learn t h a t the variet ies r eac t d i f ferent ly 
t o pollen placed on the cut s u r f a c e af ter the r e m o v a l of p a r t s of the pistil c u t 
of f a t various l e n g t h s . The C o m m o n violet eggp lan t " t h r o w s o f f " the f lowers 
a f t e r the r emova l of the d i f f e ren t pa r t s of t h e pis t i l and a f t e r be ing pol l inated 
on these cut su r f aces : no f ru i t s e t t i n g can he observed and t h u s n o seeds devel-
o p . The Common white e g g p l a n t does not r e a c t to this mechan ica l in terven-
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Table 2 
Formation of the examined characteristics in case of crosses within varieties 
P e r c e n t 
of f r u i t 
set 
F r u i t 
N o . of 
seeds/ 
f r u i t 
Combina t ion 
M e t h o d of 
t r e a t m e n t weight 
de 
l e n g t h 
c m 
width 
cm 
Common violet A 
В 
С 
-
- — 
-
— 
Common violet 
-
— — — — 
Common white A 100.00 10.3 3.6 3.3 112.8 
X В 90.00 5.8 2.1 2.2 8.0 
Common white С 70.00 6.3 2.2 2.3 2.0 
A = removal of stigma 
В = removal of half of the style 
С = removal of the entire style 
t ion because the f r u i t se t t ing is 1 0 0 % a f t e r r emoving t h e st igma, 9 0 % af ter 
removing half of t h e s ty le and 7 0 % a f t e r removing t h e entire s ty le . I n t rea t -
men t A t h e n u m b e r of seeds in t h e f r u i t reaches t h e n u m b e r of s eeds in the 
f ru i t s or ig inat ing f r o m self- and free pol l inat ion. F r u i t se t t ing and t h e number 
of seeds in t h e f ru i t decrease in the o r d e r of t r e a t m e n t s (А, В, C). 
b) Crosses between varieties. Aga in , two co mb in a t i o n s were u s e d when 
crosses were made b e t w e e n the var ie t i es : one, w h e n t h e Common v io le t egg-
p lan t was t h e mothe r p l a n t and t h e pollen p r o d u c i n g fa ther p l a n t was the 
Common whi te eggplan t . In the second case it was j u s t t h e reverse. B o t h com-
binat ions were given t h r e e t r ea tmen t s . F r u i t se t t ing a n d the n u m b e r of seeds 
in t h e f r u i t s are shown in Table 3. 
Table 3 
Formation of the examined characteristics in case of crosses between varieties 
F r u i t 
N o . of 
seeds/ 
f r u i t 
Combina t i on 
Method of 
t r e a t m e n t 
P e r c e n t 
of f ru i t se t weight 
•le 
l e n g t h 
c m 
width 
cm 
Common violet A 
В 
С 
-
-
— - — 
Common white — 
Common white A 9 0 . 0 11 .9 3 . 5 3.1 5 7 . 1 
X В 8 0 . 0 0 7 .1 2 . 7 2.7 2 4 . 4 
Common violet 
С 
7 0 . 0 9 .2 2 . 7 2.4 1 6 . 0 
A = removal of stigma 
В = removal of half of the style 
С = removal of the entire style 
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As we learn f r o m the d a t a of this Table a f t e r removing ce r t a in par ts of 
t h e pist i l of the C o m m o n violet eggp lan t — j u s t a s in case of crosses between 
va r i e t i e s when po l l ina t ion is done on t h e cut su r faces — the f lowers a re " t h r o w n 
o f f " a n d the f r u i t does not set. T h e f ru i t of t h e Common white eggplant — if 
a f t e r t h e removal of different p a r t s of the pisti l t h e plant has b e e n poll inated 
b y Common violet eggplant pol len — is not t h r o w n off, but set in a decreasing 
degree according t o t h e order of t r e a t m e n t s (A, B , C). 
c) Crosses between species. I n this case we h a d only one combinat ion , 
w h e n t h e Common w h i t e eggplant of the Solanum melongena L. w a s poll inated 
b y Solanum gilo R a d d i . The m o t h e r plant was t h e former and t h e fa the r t h e 
l a t t e r . They were a lso given all t h r e e t r e a t m e n t s . According t o t h e examina-
t i ons of P Á L — R A J K I (1966) the C o m m o n white eggp lan t of Solanum melongena 
L. is diff icult to c ross wi th Solanum gilo Raddi if t h e pistils are i n t a c t and unin-
j u r e d b u t if va r ious amoun t s of c e r t a i n sections of t h e pistil are r emoved , f ru i t 
s e t t i n g occurs (as i t can be seen f r o m Table 4) a n d i t reaches 1 0 0 % when t h e 
s t i g m a t a are r e m o v e d . Following t h e sequence of the t r e a t m e n t s (A, B, C) 
f r u i t set t ing and t h e number of seeds in the f r u i t reduces. 
Table 4 
Formation of the examined characteristics in case of interspecific crosses 
P e r c e n t 
of f r u i t 
s e t 
F r u i t 
No of 
seeds/ 
f ru i t 
Combination 
Method of 
t r e a t m e n t weight 
i g 
length 
cm 
w i d t h 
cm 
Solanum melongena L* A 100.0 1.97 3.60 3.06 55.10 
X В 85.0 2.18 3.68 3.26 40.58 
Solanum gilo Raddi 
С 65.0 1.19 2.88 2.71 17.15 
* As mother p lan t we used the Common white eggplant 
A = removal of stigma 
В = removal of half of the style 
С = removal of the entire style 
Conclusions 
According t o o u r examina t ions when r e m o v i n g different a m o u n t s of t h e 
v a r i o u s par ts of t h e pist i l , i.e., if t h e stigma, half of t h e style of t h e entire s tyle 
a r e removed, d e p e n d i n g on the v a r i e t y f ru i t s e t t i n g will occur a n d seeds will 
b e f o r m e d in t h e f r u i t . According t o our da ta t h i s is the p r o p e r t y of a specific 
v a r i e t y because t h e one of the var ie t ies a f t e r b e i n g t reated in such a way , 
" t h r o w s of f" t h e pol l ina ted while t h e fruits of t h e other v a r i e t y are set a n d 
v i a b l e seeds d e v e l o p in them, t h e removal of t h e different a m o u n t s of t h e 
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various p a r t s of the pist i l does not a f fec t t h e degree of f r u i t setting con t a in ing 
viable seeds. When pol l ina t ion is done w i t h t h e pollen of t h e same v a r i e t y t h e 
n u m b e r of seeds in t h e f r u i t s is ident ica l wi th the va lues occurring in case of 
self- and f ree pol l inat ion u n d e r similar c i rcumstances . W h e n pol l inat ing wi th 
a s t range v a r i e t y the n u m b e r of seeds in f r u i t is reduced t o half than is o b t a i n e d 
for cases of self- and f r ee pol l inat ion. 
I t is in teres t ing to n o t e t h a t when pol l inat ing wi th t h e same or a d i f f e r e n t 
var ie ty , or in bo th ins t ances t h e degree of f r u i t se t t ing a n d t h e n u m b e r of seeds 
in the f r u i t consis tent ly r educed in accordance with t h e o rde r of t r e a t m e n t ( the 
removal of t h e s t igma, ha l f of, and t h e en t i re style). I n comparison t o pol l ina-
tion wi th in a var ie ty t h e poll ination w i t h different var ie t ies or species also 
reduces t h e n u m b e r of seeds in the f r u i t when r e m o v i n g different a m o u n t s 
of the var ious pa r t s of t h e pistil . On t h e o the r hand in case of the species which 
are d i f f icu l t to cross ( S . melongena L. , S. gilo Raddi) f r u i t set t ing increases two 
or three-fo ld . F ru i t s e t t i ng and the n u m b e r of seeds in t h e f ru i t are r e d u c e d by 
removing di f ferent a m o u n t s of various p a r t s of the pis t i l , i .e. , by sho r t en ing the 
pa th of t h e pollen t u b e when crossing wi th in and b e t w e e n varieties a n d be-
tween species. The r e m o v a l of the d i f f e ren t pa r t s of t h e pistil, in case of t h e 
species dif f icul t to cross, great ly increases t h e degree of crossability in compar -
ison to poll inat ion w i t h in t ac t and u n i n j u r e d s t i g m a t a : this is m a n i f e s t in 
f ru i t s e t t i ng and in t h e fo rma t ion of t h e n u m b e r of seeds per frui t . 
T h e removal of t h e s t igmata , i .e. , t h e removal of t h e substances inhib i t -
ing g rowth and pollen t u b e deve lopment , increases t h e degree of c rossabi l i ty 
because t h e r e increase — in comparison t o t h e pol l ina t ion of in tac t a n d unin-
ju red s t i g m a t a — t h e f r u i t set t ing and t h e n u m b e r of seeds per f ru i t . R e m o v i n g 
d i f ferent a m o u n t s of t h e var ious p a r t s of t h e pistil , i .e . , gradually sho r t en ing 
t h e p a t h of t h e pollen t u b e , there reduces f r u i t se t t ing a n d the n u m b e r of seeds 
per f r u i t . 
I n conclusion t h e resul ts of our examina t ion can be summar ized as fol-
lows: t h e crossabil i ty of species dif f icul t t o cross is increased by the r e m o v a l of 
subs tances inhibi t ing g rowth and t u b e fo rmat ion , i .e. , b y the r e m o v a l of the 
s t i g m a t a . 
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ORGAN FORMATION AND PROTEIN SYNTHESIS 
IN INSTABLE TISSUE CULTURES 
OF THE INTERSPECIFIC TUMOUR FORMING 
HYBRID OF NICOTIANA 
By 
E . I . KOVÁCS 
D E P T . O F P H Y L O G E N E T I C S A N D G E N E T I C S , E Ö T V Ö S U N I V E R S I T Y , B U D A P E S T 
An instable tissue cul ture was obtained f r o m the secondary t u m o u r found in t h e 
F2 generat ion of the cross be tween tetraploid Nicotiana rustica and N. glauca. The cu l tu re 
was composed of tissue pa r t s potent ia l ly capable and incapable of organ format ion. T h e 
two types of tissues (shoots and unorganized callus) can be separa ted and thus f u r t h e r 
cul tured; t h e y preserve their characterist ics of t he original organ format ion . Both t y p e s 
of tissues easily grew on media free of bo th aux in and kinetin, too. The rate of p ro t e in 
synthesis in the small shoots of instable tissue cul tures is higher a t 4 and 6 weeks of age 
than in the undif ferent ia ted callus par ts . I t is possible t ha t secondary effects also occur 
in this rise of protein synthesis. 
Introduction 
The d i f fe ren t ia t ion of t issues and organs du r ing morphogenesis are accom-
pan ied b y t h e q u a n t i t a t i v e a n d qua l i t a t ive changes of DNA, R N A and p r o t e i n 
synthesis . HOTTA —OSAWA (1958) proved t h a t t h e amoun t of pro te in ca lcula ted 
for d r y m a t t e r increased paral le l wi th the two-dimens ional g rowth dur ing t h e 
deve lopmen t of f e rn prothal l ia . Inh ib i t ion of p ro te in synthesis w i th amino ac id 
analogs, two-dimens ional g rowth did no t occur and the p ro tha l l i a grew in a 
th read- l ike w a y . 
J E N S E N ( 1 9 5 7 , 1 9 5 8 ) , H E Y E S ( 1 9 6 0 ) a n d OLSON ( 1 9 6 4 ) p roved t h a t p ro -
tein synthesis increased in t h e t issues of p l a n t s in the phase of cell e longat ion 
dur ing the i r ontogenesis . 
The s t i m u l a t e d growth of t i ssue cul tures is a lways accompanied by increas-
ed proteins syn thes i s (STEWARD — CAPLIN — MILLAR 1 9 5 2 ) . S t u d y i n g t h e p ro -
l i ferat ion of t i s sue cultures i t b e c a m e clear t h a t parallel w i th growth a n e w 
t y p e of metabol ica l ly inert p ro te in was also f o r m e d and this in tens ively incor-
p o r a t e d the rad ioac t ive ly labelled proline. T h e growth fac to r of coconut mi lk 
which induces t h e growth of t i ssue cul tures regula tes no t on ly t h e r a t e of 
p ro te in synthes is b u t also its t u rn -ove r (STEWARD et al. 1 9 6 1 ) . 
Certain interspecif ic hybr ids of Nicotiana show genetic ins tab i l i ty (MOAV 
1961), somat ic ins tab i l i ty ( S M I T H — S A N D 1957). T h e organ f o r m i n g abil i ty, t h e 
p ro te in synthes is of instable t issues is less k n o w n . The a u t h o r , in his p re sen t 
exper iments , s tud ied the organ fo rmat ion a n d pro te in synthes is in cul tures of 
ins table t issues. 
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Material a n d M e t h o d s 
In high percent of the F2 generation of the Nicotiana rustica (4n = 48) x N. glauca 
(4n = 48) hybr ids formed tumours , teratomes (KOVÁCS 1964). The tetraploid N. rustica and 
N. glauca s t rains, as well as the seeds of their F , generation were provided by the Ins t i tu te of 
Genetics of t he Hungarian Academy of Sciences (GYORFFY 1963). Later the hybrid material 
produced by the author was used for the experiments. The cultivation and crossing of plants 
were performed at the Biological Station of the Eötvös University located in Alsógöd. 
The experiments were performed on a tissue culture clone (strain RG44F2TS) isolated 
by the author f rom a secondary tumour. The p l an t which formed the secondary t umour had 
derived from the F2 generation of the cross between N. rustica and N. glauca. In order to be able 
to make comparisons, experiments were also conducted on a callus clone (strain G4C) produced 
by stem pieces of tetraploid N. glauca. 
The tissues were cultured on a medium containing mineral salts and vitamins as describ-
ed by F o x (1963). Myo-inositol was not used. Amino acids were gained from " A M P E R O N " , 
an enzymatically hydrolyzed casein solution (50 mg per liter). The growth factors were jS-indo-
leacetic acid (IAA, 1.0 mg/1) and kinetin (0.1 mg/1). A 2% saccharose and 0.9% agar were also 
added to the culture medium. The tissue cultures were grown in darkness at 26° C. 
Protein synthesis was examined in the homogenate of tissues on the basis of DL-methio-
nine-35S and DL-phenylalanine-l-1 4C incorporated into protein. 
T h e c o n d i t i o n s of t h e e x p e r i m e n t s e m p l o y e d b y STEPHENSON et al. ( 1 9 5 6 ) a n d W E B S T E R 
(1955) were somewhat modified. The buds and shoots of these tissue cultures were separated 
from their undifferentiated callus then they were homogenized with a buffered solution (20 mM 
K 2HP0 4 , 0.2 mM Na 2 HP0 4 , 20 mM MgCl2, 500 mM saccharose, p H 7.5) in a pre-cooled mortar 
using 1 ml buf fe r per g fresh weight. The homogenate was even diluted with a buffer (10 mM 
K 2HP0 4 , 0.1 mM Na 2HP0 4 , 10 mM MgCl2, 250 mM saccharose, p H 7.5) using 2 ml of buffer per 
g fresh weight. Thus the final concentration of the homogenate was 333.3 mg fresh weight per 
ml buffer. 
Then 0.3 ml of labelled amino acid solution (phenylalanine or methionine) were added to 
each 3 ml of the homogenate. Then it was incubated for two hours by shaking a t 24—25° C. 
The labelled methionine and phenylalanine concentration of the incubated mixture as well as 
the specific act ivi ty of the isotopes are shown in Table 2. 
The react ion was stopped by 3 ml solution of 20% trichloroacetic acid (TCA). The 
homogenate was centrifuged and the precipitate was washed twice with 5% TCA and twice 
with ethanol-ether in a 1 : 1 mixture . Then it was incubated at 90° С with 5% TCA for 15 min-
nuutes and then centrifuged. The precipitate was washed twice with 5% TCA and finally the 
protein precipitate was dissolved in 1 N NaOH (with a two-minute 100° С treatment) , then was 
diluted to 0.1 N. 
Protein nitrogen was determined directly by Nesslerization af ter sulphuric acid diges-
tion. The radioactivity of the proteins was determined by gas flow counter apparatus (Frieseke 
und Hoepfner G. m. b. H. Erlangen-Bruck). Efficiency, background, and self-absorption cor-
rections were employed for the evaluation of results. 
The ac t iv i ty of the labelled amino acids adsorbed by the proteins but not incorporated 
into that, were also taken into consideration for correction. (To these samples we added 0.5 ml 
of 20% TCA before adding the labelled amino acids to the homogenate.) 
R e s u l t s 
T h e s t e m p ieces i s o l a t e d f r o m t h e i n d i v i d u a l s of t h e F 2 g e n e r a t i o n of N. 
rustica (4n) X N. glauca (4n) i n c u b a t e d o n s t e r i l e c u l t u r e m e d i a f o r m t i s s u e 
c u l t u r e s . T h e F 2 g e n e r a t i o n c a n b e d i v i d e d i n t o t w o t y p e s i n r e g a r d t o c a l l u s 
f o r m a t i o n : t h e p l a n t s o f f i r s t t y p e r e s u l t i n u n d i f f e r e n t i a t e d m a s s e s o f c a l l u s 
w h i c h p r o d u c e n o s h o o t s a n d r o o t s i n t h e c o u r s e of c u l t u r e p e r i o d . T h e t i s s u e 
c u l t u r e s d e r i v e d f r o m t h e p l a n t s of t h e o t h e r t y p e p e r m a n e n t l y d i f f e r e n t i a t e 
s h o o t s o n l y , b u t n o r o o t s d u r i n g t h e p e r i o d of c u l t u r e ( t h e a u t h o r ' s u n p u b l i s h e d 
r e s u l t s ) . T h e t u m o u r - f o r m i n g p l a n t s a l s o b e l o n g t o t h i s l a t t e r t y p e a n d t h e 
R G 4 4 F 2 T S s t r a i n o r i g i n a t e d f r o m o n e o f t h e s e p l a n t s , t o o . 
54 Acta Agronomica Academiae Scientiarum Hungaricae 16, 1967 
O R G A N F O R M A T I O N A N D P R O T E I N S Y N T H E S I S 4 3 
This t issue cul ture of t u m o u r origin did not seem t o be homogenous . In 
t h e cer ta in p a r t s of t h e callus, bud a n d shoot f o rma t ion could he obse rved . 
Thus t h e cu l tu red tissues consist of shoots and und i f f e r en t i a t ed callus (F ig . 1). 
The p a r t s hav ing shoots were separa ted f r o m the callus f o r fu r the r c u l t i v a t i o n 
and i t was n o t e d t h a t t h e t i ssues re ta ined i t s abil i ty of o r g a n format ion . H a v i n g 
isolated t h e und i f f e r en t i a t ed callus it r e m a i n e d af ter severa l passages und i f f e r -
Fig. 1. Instable tissue cultures isolated from tumours with callus (C) and shoots (S); (On 
culture media containing IAA and kinetin: A, 4 weeks; D, 7 weeks old. On culture media 
containing no IAA and kinet in: B, 4 weeks.) 
ent ia ted a n d lacked the ab i l i ty t o form o rgans . (After severa l selective pa s sages 
i t was possible to el iminate t h e potent ia l ly organ-forming t issues f rom t h e orig-
ina l cu l ture a n d thus r e m a i n e d a callus incapab le for o rgan- fo rmat ion . ) 
On th i s basis it was possible to conclude t h a t the e x a m i n e d tissue cu l tu re s 
of t u m o u r origin were u n s t a b l e in regard to o rgan- fo iming ability. E v i d e n t l y 
t h e original piece of t u m o u r f rom which t h e tissue cu l tu re s originated could 
a l ready con ta in t h e two d i f fe ren t t issue (cell) types. O n e t y p e is p o t e n t i a l l y 
organ- forming while the o t h e r has no such potent ia l i t ies . 
The callus potent ia l ly unab le to f o r m organs consists of large p a r e n c h y -
mous cells. In t h e p a r e n c h y m o u s t issue t h e sporadical n e t t e d th i cken ing of 
wall of t r ache ide like e lements is observable (Fig. 2). T h e s e elements a re i r reg-
ular , de fo rmed . The shoots a re covered w i t h epidermis. A m o n g the ep ide rma l 
cells there a re s t o m a t a r ich in chloroplasts . Glandular ha i r s are as well obse rv -
able on t h e epidermis (Fig. 2). The small shoots have con t i nuous vascu la r ele-
ments wi th t r a cheae hav ing spiral cell-wall thickening. T h u s t rue shoots devel-
oped in the examined ins t ab le t issue cu l tu res . 
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In case t h e RG44F2TS t i s sue cultures h a d been grown on culture med ia 
in absence of I A A and k ine t in still grew well and the t i ssues possessing t h e 
po ten t i a l i ty of t h e o rgan- fo rmat ion d i f f e ren t i a t ed shoots. T h e G4C cal lus 
g rew only in t h e presence of g r o w t h factors (Table 1). 
Fig. 2. Netted cell wall thickening of tracheide-like cells from callus incapable for organ 
formation (A, B, C). Stoma (D) and developing glandular hairs (E), visible on the epidermis 
of the shoots. Detai l of a spirally thickening t rachea from the shoots (F) of cultures 
Af te rwards t h e protein synthesizing a c t i v i t y of the shoo t s and und i f fe r -
en t i a t ed callus was studied in unstable t i s sue cultures. T h e da ta of T a b l e 2 
show the q u a n t i t i e s of labelled methionine a n d phenyla lanine incorpora ted b y 
t h e proteins of 3, 4 and 6 weeks-old t issue cul tures in u n i t s of incorpora ted 
amino acid m/cmol per mg p r o t e i n N per h o u r . As it may b e seen in the t h r e e 
Table 1 
Effect of presence or absence of growth factors 
on growth of tissue cultures. (4 weeks old.) 
Tissue 
s t rains 
G r o w t h  
f a c t o r s 
G r a m m e fresh weight (x ± s j ) 
R G 4 4 F 2 T S 
( t u m o r o u s ) 
G4C 
( n o r m a l ) 
With IAA and kinetin 0.909 ± 0.044 1.323 ± 0.062 
Wi thou t IAA and kinet in 1.075 ± 0.050 0.065 ± 0.007 
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weeks old t i s sue cultures t h e r a t e of protein synthes is of t h e shoots and callus 
do no t s igni f icant ly differ a n d t h e 3—4% of devia t ion is u n i m p o r t a n t . W e ob-
ta ined sl ightly higher values f r o m the G4C callus. In t h e 4 a n d 6 weeks old 
t u m o u r t issue cul tures the p ro t e in synthesis of the shoots is more in tens ive 
t h a n t ha t of t h e unorganized callus. The r a t e of amino acid incorpora t ion is 
higher (30 — 50 per cent) in t h e potent ia l ly organ- forming t issues t han in t h e 
callus incapable of organ f o r m a t i o n . I t is in t e res t ing to n o t e t h a t in t h e f o u r 
weeks old G4C callus cul tures t h e q u a n t i t y of t h e incorpora ted amino acid is 
closer to t h a t ob ta ined f r o m t h e shoots of uns tab le t u m o u r t issue cu l tu res 
(Table 2). 
F rom t h e exper iments i t seems t h a t o rgan d i f fe rent ia t ion takes p lace 
m u c h sooner t h a n the measurab le changes in t h e r a t e of pro te in synthesis . T h u s 
t h e differences in amino acid incorpora t ion experienced be tween the smal l 
shoots and cal luses of four a n d six weeks old tissue cu l tu res might as well 
ref lect s econdary effects. 
Table 2 
The incorporation of labelled amino acids into 
the proteins of normal and tumorous tissue cultures* 
Q u a n t i t y 
of labelled 
a m i n o acids 
Spec i f ic 
a c t i v i t y 
of label led 
A m i n o ac id incorporated in to p ro te ins m u m o l per 
mg protein N p e r hour 
Age of cultures 
1IG44F2TS 
( tumorous) 
G4C 
in h o m o g e n a t e 
fx mol /ml 
a m i n o acids 
m C i / m M 
Callus Shoots 
Callus 
per 
shoots 
Difference 
in % 
(normal ) 
Callus 
3 weeks 0.191 27.3 1.46 1.54 0.96 4 — 
0.071 73.8 1.054 1.088 0.96 4 1.74 
0.071 73.8 1.24 1.20 1.03 3 1.65 
0.084 85.5 0.992 0.946 1.04 4 1 . 0 0 
4 weeks 0.43 25.4 4.72 6.63 0.71 29 5.25 
0.43 25.4 4.46 6.89 0.65 35 5.95 
0.071 68.2 0.864 1.40 0.62 38 2.09 
0.084 85.6 0.737 1.41 0.52 48 1.16 
6 weeks 0.071 80.6 2.32 6.63 0.35 65 0.126 
0.071 80.6 — 5.70 — — — 
1.13 Phe 1.56 2.935 3.515 0.83 17 — 
1.13 Phe 1.56 2.105 3.755 0.56 44 — 
0.068 86.94 1.09 1.75 0.62 38 — 
0.068 86.94 1.02 1.41 0.72 28 
— 
* I t was t h e data of individual experiments t h a t are presented in this Table because t he 
quant i ty of methionine and phenylalanine (Phe) used and their specific activity varied in t he 
different exper iments . The exper imental data were calculated from the averages of two paral lel 
samples. 
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Discussion 
According to t h e d a t a of the expe r imen t s a t least two genetical ly differ-
ent cell t y p e s can be dis t inguished w i th regard to organ- forming ab i l i ty in the 
ins table t issue cul tures of t h e t u m o u r . F r o m this i t seems to follow t h a t the 
tissues of t h e original t u m o u r f rom which t h e cul tures h a v e originated p e r h a p s 
were l ikely inhomogeneous . The t issues capable and incapab le of organ fo rma-
tion also seem to h a v e t h e tumorous charac ter i s t ics (a t least if j udged on the 
basis of g rowth- fac to r independence) . 
If on ly one t issue t y p e it would h a v e comprised t h e isolated R G 4 4 F 2 T S 
cul tures i t would be impossible to i so la te tissues capab le and i n c a p a b l e of 
organ f o r m a t i o n , because among the given condit ions of exper iments , u n i f o r m l y 
the t i ssues should h a v e fo rmed shoots . Supposedly t h e y are not t h e cells of 
homogeneous iner i s temat ic tissue t h a t d i f fe ren t ia te in to cells of shoots , b u t 
the cells of one of the componen t s of a he terogeneous t i ssue , only. In t h e o the r 
t issue c o m p o n e n t the ab i l i ty of organ fo rma t ion m a y be lacking. T h e p re sen t 
results show a s imilar i ty t o the experiences wi th crown gall tumours . Cell t ypes 
having d i f f e ren t degrees of organ fo rming abi l i ty were also found a m o n g crown 
gall t u m o u r cells (BRAUN 1962). But for t h e fo rmat ion of crown gall t u m o u r the 
cells of a homogeneous n o r m a l tissue can b e t r ans fo rmed i n t o di f ferent t u m o u r 
cells a n d t h e tissue becomes heterogeneous . 
L I P P I N C O T T — L I P P I N C O T T ( 1 9 6 2 , 1 9 6 4 ) infected ca r ro t disks wi th a viru-
lent s t ra in of Agrobacterium tumefaciens. Ou tg rowths developed on t h e disks. 
They h a v e been s t a t ed t h a t the pro te in con ten t of t h e t u m o r o u s o u t g r o w t h is 
higher t h a n in the base sect ion. Even t h e specific ac t iv i ty of a few enzymes has 
been h igher in the ou tg rowths . The increase of the a m o u n t of prote in ob t a ined 
in the ou tg rowths are he ld to be secondary changes. These s t a t emen t s s u p p o r t 
the p resen t au thor ' s resu l t s a l though t h e y have compared normal to t u m o r o u s 
tissues. 
In recen t years severa l au thors h a v e proved t h a t R N A and p ro t e in syn-
thesis a re essential in t h e processes of cell e longat ion ( N O O D É N — T H I M A N N 
1 9 6 3 , K E Y 1 9 6 4 ) . Thus i t m igh t be imag inab le t h a t in t h e shoots of t i s sue cul-
tures of t u inourous origin main ly the cell e longat ion processes seem to be domi-
nan t a f t e r th ree weeks a n d thus one componen t of t h e increase of p ro te in 
synthesis is p robably r e l a t ed to the process of e longat ion. 
I t is known t h a t ins tab i l i ty and t u m o u r fo rma t ion in the in terspeci f ic 
hybr ids of Nicotiana a re accompanied in m a n y instances , b y chromosome aber-
rat ions a n d el iminat ions ( A R - R U S H D I 1 9 5 7 , B U R K — T s o 1 9 6 0 , M O A V — C A M E -
RON 1 9 6 0 ) . I t is ques t ionab le whe ther t h e ins tabi l i ty in t h e au tho r ' s exper i -
ments (in t h e tissue cu l tures ) is also r e l a t ed to chromosome changes, b u t this 
has no t been studied so f a r . 
Add i t iona l examina t ion are necessary to s tudy which factors a re essen-
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t ial for o rgan format ion of tissues and t h e i r significance in the regula t ion of the 
organ f o r m a t i o n . 
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THE EFFECT OF RATE OF NITROGEN APPLICATION 
ON DRY MATTER YIELD AND NITROGEN FRACTIONS 
OF SORGHUM AT DIFFERENT STAGES OF GROWTH 
By 
A . E . Y O U N I S , * K . A . A G A B A W I 
F A C U L T Y O F A G R I C U L T U R E , U N I V E R S I T Y O F K H A R T O U M 
A randomized block design wi th 4 replicates was used to determine the response 
of Sorghum vulgare to increasing levels of fertilizer nitrogen. 
Nitrogen application resulted in significant increases in both yield and protein 
content of the forage. The yield of crude protein was more than tripled in 1962 season 
when 140 lb./N fed. were applied. 
Total and protein nitrogen, per gm dry mat ter , showed a continuous drop as 
growth proceeded. Nitrogen application resulted in a progressive increase in the content 
of these two fract ions at each growth stage, but protein nitrogen, as a percentage of 
total nitrogen, showed, generally, a s teady decrease wi th the increase in the level of 
fertilizer nitrogen. 
Nitrate and other nitrogen const i tuted a considerable portion of the non-protein 
nitrogen content of sorghum at seedling and tillering stages. Ammonia and amide were, 
however, present in relatively small quanti t ies. Nitrate seemed to be the principal form 
of nitrogen taken u p f rom the soil. At flowering stage the nitrate-N fract ion dropped to 
a low level, thus the consumption of forage by farm animals is recommended at this 
growth stage. 
Introduction 
Sorghum vulgare (Lur . ) is t he m o s t impor t an t fo rage crop in t h e i r r igated 
r iverine a reas of N o r t h e r n Sudan. T h e va r i e ty Abu Sabein is a s suming an in-
creasing impor tance in da i ry fa rms w h i c h are rapid ly developing a r o u n d expand-
ing t o w n s . Despite i ts impor t ance t e c h n i c a l i n fo rma t ion concerning i t s produc-
tion a n d feeding va lue is seriously l ack ing . E x p e r i m e n t a l work on s o r g h u m in 
the S u d a n lias been v e r y l imited a n d was most ly concerned with g ra in produc-
t ion . Th i s s ta te will, n o doubt , se r ious ly jeopardize t h e eff icient p roduc t ion 
of fo rage sorghum which is much n e e d e d to cope w i th the d e m a n d s of rising 
s t a n d a r d s of living in a developing c o u n t r y . 
T h e impor tance of n i t rogenous ferti l izer as a m e a n s of increas ing dry-
m a t t e r yie lds of grasses has been d e m o n s t r a t e d b y numerous worke r s (BUR-
L E S O N et al., 1 9 5 6 ; H O L M E S et al., 1 9 6 0 ; B R O C K I N G T O N , 1 9 6 2 and m a n y others). 
Under S u d a n condi t ions C R O W T H E R , ( 1 9 4 2 ) ; F E R G U S O N — G R A Y , ( 1 9 4 9 ) and 
L A S T , ( 1 9 6 0 ) , using t h e h a r d seed s t age fo r the assessment of fert i l izer response, 
r epor t ed signif icant increases in b o t h h e a d s and s t r aw yields of s o r g h u m follow-
ing t h e appl icat ion of n i t rogenous fer t i l izers . 
* Present address: Facul ty of Science, University of Cairo, Giza, U. A. R . 
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T h e e f f e c t o f a d d e d n i t r o g e n o n t h e c r u d e p r o t e i n c o n t e n t o f h e r b a g e h a s 
b e e n s h o w n b y m a n y w o r k e r s ( B U R L E S O N et al., 1 9 5 6 ; D O T Z E N K O , 1 9 6 1 ; 
S M I T H , 1 9 6 1 ; B R O C K I N G T O N , 1 9 6 2 a n d m a n y o t h e r s ) . W o r k i n g w i t h s o r g h u m , 
B U R L E S O N et al., ( 1 9 5 6 ) f o u n d a s i g n i f i c a n t i n c r e a s e of p r o t e i n i n g r a i n a n d 
f o r a g e f o l l o w i n g t h e a p p l i c a t i o n of n i t r o g e n o u s f e r t i l i z e r . T h e a p p a r e n t n i t r o -
g e n r e c o v e r y w a s 8 3 . 2 a n d 8 9 . 6 p e r c e n t w h e n 6 0 a n d 120 p o u n d s of n i t r o g e n 
p e r a c r e w e r e a d d e d , r e s p e c t i v e l y . T h e n o n - p r o t e i n n i t r o g e n c o n s t i t u e n t s , p a r -
t i c u l a r l y t h e n i t r a t e N , of g r a s s e s w e r e s h o w n t o i n c r e a s e w i t h t h e a p p l i c a t i o n 
of h i g h l eve l s of n i t r o g e n o u s f e r t i l i z e r ( F E R G U S O N — T E R R Y , 1 9 5 7 a n d N O W A -
K O W S K I , 1 9 6 1 ) . A N N I S O N — L E W I S ( 1 9 5 9 ) s t a t e t h a t t h e r e d u c t i o n of n i t r a t e i n 
t h e r u m e n c a n u n d e r c e r t a i n c o n d i t i o n s l e a d t o t h e f o r m a t i o n of n i t r i t e i n 
q u a n t i t i e s s u f f i c i e n t t o p o i s o n t h e a n i m a l . I t i s , t h e r e f o r e , p o s s i b l e t h a t a d d i -
t i o n of h i g h r a t e s o f n i t r o g e n o u s f e r t i l i z e r m a y p r o d u c e f o r a g e i n w h i c h t h e 
n i t r a t e c o n t e n t i s i n c r e a s e d t o t h e e x t e n t w h i c h w o u l d c a u s e p h y s i o l o g i c a l 
u p s e t s t o f a r m a n i m a l s . 
I t is t h e o b j e c t of t h i s i n v e s t i g a t i o n t o p r o v i d e i n f o r m a t i o n o n t h e e f f e c t 
o f n i t r o g e n a p p l i c a t i o n on d r y - m a t t e r y i e l d , c r u d e p r o t e i n c o n t e n t a n d t h e 
n i t r o g e n f r a c t i o n s of f o r a g e s o r g h u m a t d i f f e r e n t s t a g e s of g r o w t h u n d e r a r i d 
z o n e c o n d i t i o n s . 
M a t e r i a l and M e t h o d s 
Two field experiments were carried out in two different sites in the Experimental Fa rm 
of the Faculty of Agriculture at Shambat in 1961 and 1962 seasons. Sorghum vulgare (Lur.) var . 
Abu Sabein was used for the purpose of this investigation. 
The experiments in both seasons were laid down in a randomized block design with four 
replicates; individual plots were 6 x 7 metres (1/100 feddan).* Nitrogen was applied, at sowing, 
as sulphate of ammonia 21% N at the ra te of 0.0, 20, 40, 60, 80, 100, 120 and 140 pounds of 
nitrogen per feddan. 
Sorghum grains and fertilizer were broadcast on the f la t . Each plot was then made up 
into eight ridges of 7 metres each. This method is generally used in the irrigated areas to ensure 
t h a t both grain and fertilizer are mostly inside the ridges (as a precaution against water 
logging at the time of germination). 
Plots were irrigated independently according to the usual practice. Two ridges were 
discarded on either side of each plot and samples were t aken from the four central ridges to 
avoid border effect. The samples were collected, on area basis, a t seedling, tillering and flowering 
stages. The seedling samples were t reated as a whole, bu t a t the two lat ter stages the plants 
were dug out and dissected into roots and shoots. The samples were weighed and then dried in 
an electric oven at 70° С until constant dry weight was reached. The dried samples were weighed 
for dry weight determinations, finely ground and kept for analysis of various nitrogen fractions. 
Analytical methods 
Duplicate samples (1.0 gm. each) of the ground material were extracted with distilled 
water using trichloroacetic acid for the precipitation of proteins. The suspension was filtered 
through Whatman No. 1 filter paper, made up to a known volume with water , a few drops of 
toluene added and the extract was analysed for its var ious soluble nitrogen fractions. These 
fractions were: the to ta l non-protein nitrogen (NPN), ammonia-, amide-, amino- and ni t ra te-
nitrogen. The residue was dried and used for the determination of protein-nitrogen. 
* A feddan = 0.42 hectare. 
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The protein-nitrogen was determined on two weighed portions of the dried residue by the 
micro-Kjeldahl method using H 2 S0 4 and K 2 S0 4 : CuS04 • 5H20 (3 : 1) as catalyst. 
The total non-protein nitrogen was determined in the protein-free extracts by the micro-
Kjeldahl method, modified to include nitrate as outlined by PUCHER el al. (1930). The nitrate 
nitrogen was independently determined by the reduced iron method of VICKERY—PU-
CHER (1929) . 
The ammonia and amide nitrogen f ract ions were determined according to t he method 
described by VARNER et al. (1953). The amino nitrogen was determined according to t he method 
given by POPE—STEVENS (1939). Residual ni trogen was calculated as the difference between 
the total N P N and the sum of the various soluble nitrogen fract ions. 
Results 
T h e ful l da ta are set out in Tab les 1—7. Each of t h e figures r e p o r t e d re-
presents t h e average of f o u r replicates. Yields of dry matter : Dry m a t t e r yields 
resul t ing f r o m the respec t ive fert i l izer t r ea tmen t s in bo th 1961 a n d 1962 
seasons a re recorded in T a b l e 1. Marked increases in f o r a g e yields were ob ta ined 
by n i t rogen appl icat ion. I n the seedling stage the inc rease in dry m a t t e r in 
both seasons was s ignif icant bu t incons i s ten t with t h e applied levels of nitro-
gen. A t t i l ler ing the increase in forage yield reached t h e significant level in 
1962 season only; the m a x i m u m increase in yield was o b t a i n e d in b o t h seasons 
with t h e 100 lbs of n i t rogen . The yield a t flowering r a n g e d from a m i n i m u m 
of 2763 k g m per feddan in 1961 season a n d 4579 kgm p e r feddan in 1962 under 
the O-n i t rogen level to a m a x i m u m of 4646 and 9334 k g m per f e d d a n in 1961 
and 1962 seasons, respect ively . Dif ferences in dry m a t t e r p roduc t ion fo r the 
various levels of n i t rogen were highly s ignif icant . I n 1961 season t h e r e was 
Table 1 
The effect of nitrogen application on the dry-matter yield of forage sorghum al various stages of growth 
(Calculated as kgm d r y matter/Fed.) 
Nitrogen 1961 1962 
applied 
lb/F. Seedling 
stage 
Tillering 
stage 
Flowering 
stage 
Seedling 
stage 
Tillering 
stage 
Flowering 
stage 
0 . 0 3 2 . 6 6 4 9 . 6 2 7 6 2 . 8 37 .1 724 .0 4 5 7 8 . 5 
2 0 4 9 . 4 8 2 8 . 5 3 1 7 9 . 9 54 .7 943 .5 5 7 7 0 . 3 
4 0 4 2 . 4 8 8 7 . 9 3 6 1 7 . 5 55 .1 1027 .0 6 5 2 7 . 3 
60 4 9 . 2 9 6 4 . 1 3 8 0 1 . 7 65 .7 1226 .0 6 8 7 0 . 3 
8 0 4 6 . 8 9 7 0 . 0 4 1 0 1 . 6 51 .7 1332 .5 7 6 2 3 . 8 
100 6 1 . 8 1 0 1 1 . 1 4 6 4 6 . 4 54 .3 1466 .5 8 4 5 9 . 5 
120 4 6 . 2 9 7 3 . 4 4 5 5 3 . 7 55 .7 1 3 7 6 . 0 9 1 8 4 . 8 
140 4 6 . 8 9 5 6 . 2 3 9 4 4 . 9 * * 55 .1 1 2 4 2 . 0 * * 9 3 3 3 . 8 * * 
S. E . ± 4 . 9 ± 5 7 . 0 ± 5 1 . 4 3 ± 7 .08 ± 79 .2 ± 5 8 0 
** = Highly significant. 
4" Ada Agronomica Academiae Scientiarum Hungaricae 16, 1967 
5 2 A. E . Y O U N I S , K. A. A G A B A W I 
Table 2 
The effect of nitrogen application on the crude protein yield of forage sorghum at various stages of growth 
(Calculated as kgm/Fed . ) 
N i t r o g e n 
1961 1962 
app l i ed 
l b / F . Seedling 
stage 
Til lering 
s tage 
F lower ing 
s t a g e 
0/ /0 
recovery 
Seed l ing 
s t a g e 
Tillering 
stage 
Flower ing 
s tage 
% 
r e c o v e r y 
0.0 7.8 99.5 101.7 8.5 62.6 113.1 
20 11.8 135.5 137.1 62.9 12.6 90.7 135.6 40.0 
40 10.2 166.1 169.1 59.9 13.8 111.7 166.5 47.4 
60 12.2 188.7 192.7 53.9 16.7 163.9 197.4 49.9 
80 11.8 198.5 215.5 50.6 12.9 199.6 246.1 59.1 
100 15.6 213.5 266.6 58.6 13.9 224.8 291.0 63.2 
120 12.3 206.1 268.5 49.7 13.5 221.0 340.7 67.4 
140 11.9 206.7** 237.4 34.4 14.1 227.8** 368.2** 64.8 
S. E. ± 1.23 ± 12.3 ± 1.9 ± 1.65 ± 12.4 ± 22.1 
** - Highly significant. 
a d rop in forage y ie ld with t h e applicat ion of 120 and 140 l b s N per f e d d a n . 
Differences b e t w e e n the yields a t flowering in t h e two years were very g r e a t ; 
in 1962 season t h e dry m a t t e r yield was a l m o s t double t h a t of 1961 season 
w h i c h was a b a d growing season . 
Yields of protein : Yields of crude prote in (N X 6.25) fo r t h e three g r o w t h 
s tages in 1961 a n d 1962 seasons as well as t h e ni t rogen r ecove ry are recorded 
in Table 2. In genera l , increasing ra tes of n i t r o g e n fertilizer increased the y ie ld 
of crude prote in of the forage. T h e differences in crude p ro t e in yield be tween 
t h e nitrogen levels were highly significant in t h e tillering a n d flowering s t ages 
of b o t h growing seasons. The y i e l d of protein w a s almost doub led in the t i l ler ing 
a n d flowering s t a g e s of 1961 season, and m o r e t h a n tr ipled in bo th stages of 
1962 season. S u c h an increase w a s greater t h a n t h e increase in d r y ma t t e r p ro -
duc t ion . This i n d i c a t e s tha t n i t r ogen fert i l izer applicat ion w a s more ef fec t ive 
in increasing t h e ni t rogen c o n t e n t rather t h a n t h e dry m a t t e r of the fo rage . 
The p e r c e n t a g e nitrogen recovery was ca lcula ted to b e t t e r visualize t h e 
e f fec t s of d i f f e ren t levels of n i t r o g e n upon f o r a g e sorghum. I n 1961 season, t h e 
recovery showed a decline w i t h increasing t h e level of app l i ed ni t rogen. I n 
1962 season, t h e recovery s h o w e d a cont inuous , a l though n o t s teady, increase 
w i t h the increase in the level of applied n i t r o g e n . This ind ica te s t ha t s o r g h u m 
in 1962 used h i g h e r nitrogen r a t e s more e f f i c i en t ly than in 1961, p r e sumab ly 
d u e to greater prol i fera t ion of t h e sorghum r o o t systems t h r o u g h o u t the soil 
p rof i le in 1962 t h a n in 1961 season . F u r t h e r m o r e , s tem-borer a t t a c k was m o r e 
severe in 1961 t h a n in 1962 season . 
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T a b l e 3 
The effect of nitrogen application on the different nitrogen fractions in sorghum seedlings. 
( c a l c u l a t e d a s m g m N p e r g m d r y m a t t e r ) 
Nitrogen 
Year 
Nitrogen Applied (lb./ Fed.) 
S. E. f ract ion 
0 20 40 60 80 100 120 140 
A m m o n i a - N 1 9 6 1 0 . 3 2 0 . 3 7 0 . 4 8 0 . 4 7 0 . 5 0 0 . 4 7 0 . 4 8 0 . 4 2 ± 0 . 0 3 5 
1 9 6 2 0 . 1 6 0 . 1 7 0 . 1 8 0 . 1 9 0 . 2 2 0 . 2 1 0 . 2 2 0 . 2 5 ± 0 . 0 1 4 
A m i d e - N 1 9 6 1 * * 0 . 6 6 0 . 7 7 0 . 8 6 0 . 8 3 0 . 9 1 1 . 0 1 1 . 0 5 1 . 0 6 ± 0 . 0 3 6 
1 9 6 2 * * 0 . 6 2 0 . 7 7 0 . 7 8 1 . 0 1 1 . 0 0 1 . 2 3 1 . 1 6 1 . 3 4 ± 0 . 0 4 8 
A m i n o - N 1 9 6 1 1 . 7 2 1 . 5 0 1 . 7 9 2 . 0 7 2 . 0 0 2 . 5 2 2 . 7 3 2 . 4 5 ± 0 . 2 1 9 
1 9 6 2 * * 1 . 9 3 2 . 2 4 2 . 4 5 2 . 4 5 2 . 4 9 2 . 4 5 2 . 5 9 2 . 6 6 ± 0 . 0 2 7 
N i t r a t e - N 1 9 6 1 * 1 . 8 3 2 . 4 8 2 . 3 7 2 . 4 5 2 . 2 4 2 . 4 4 2 . 7 5 2 . 5 2 ± 0 . 1 1 0 
1 9 6 2 * * 1 . 9 0 2 . 4 3 2 . 7 6 2 . 6 1 2 . 8 5 3 . 1 0 3 . 2 8 3 . 4 3 ± 0 . 1 2 9 
O t h e r - N 1 9 6 1 3 . 9 7 3 . 4 8 3 . 1 2 3 . 3 8 3 . 3 0 3 . 5 0 3 . 8 6 3 . 6 4 ± 0 . 3 4 0 
1 9 6 2 3 . 9 7 3 . 9 1 4 . 1 5 4 . 5 5 4 . 6 5 4 . 0 3 4 . 0 2 4 . 0 1 ± 0 . 1 8 4 
T o t a l N P N 1 9 6 1 * * 8 . 5 0 8 . 6 0 8 . 6 2 9 . 2 0 8 . 9 5 9 . 9 4 1 0 . 8 5 1 0 . 0 9 ± 0 . 2 6 0 
1 9 6 2 * * 8 . 6 8 9 . 5 2 1 0 . 3 2 1 0 . 8 1 1 1 . 2 1 1 1 . 0 2 1 1 . 2 7 1 1 . 6 9 ± 0 . 1 8 8 
P r o t e i n - N 1 9 6 1 2 9 . 9 3 2 9 . 8 0 2 9 . 8 8 3 0 . 6 3 3 1 . 3 0 3 0 . 5 8 3 1 . 8 8 3 0 . 5 7 ± 0 . 6 2 0 
1 9 6 2 2 8 . 3 8 2 7 . 5 3 2 7 . 7 5 2 9 . 5 8 2 8 . 8 3 2 9 . 7 5 2 7 . 6 8 2 9 . 0 5 ± 0 . 4 8 0 
T o t a l - N 1 9 6 1 3 8 . 4 3 3 8 . 4 0 3 8 . 5 0 3 9 . 8 3 4 0 . 2 5 4 0 . 5 2 4 2 . 7 4 4 0 . 6 6 ± 0 . 7 1 0 
1 9 6 2 * * 3 6 . 9 6 3 7 . 0 5 3 8 . 0 7 4 0 . 3 9 4 0 . 0 4 4 0 . 7 7 3 8 . 9 5 4 0 . 7 4 j ± 0 . 4 9 0 
* = S i g n i f i c a n t . 
* * = H i g h l y s i g n i f i c a n t . 
Table 4 
The effect of nitrogen application on the different nitrogen fractions in sorghum shoots at tillering stage 
(calculated as mgm N per gm dry matter) 
Nit rogen 
Yea r 
Ni t rogen applied (lb./ Fed.) 
S. E . f r ac t ion 0 20 40 60 80 100 120 140 
Ammonia-N 1961** 0.64 0.58 0.68 0.73 0.81 0.90 0.83 0.74 ±0.046 
1962** 0.15 0.19 0.19 0.22 0.23 0.25 0.29 0.28 ±0.010 
Amide-N 1961** 0.64 0.66 0.72 0.86 0.84 1.02 0.92 0.97 ±0.037 
1962** 0.17 0.28 0.36 0.33 0.44 0.50 0.57 0.61 ±0.020 
Amino-N 1961** 
1962 
1.37 1.54 1.86 2.14 2.00 2.42 2.28 2.49 ±0.136 
Nitrate-N 1961** 1.15 1.52 2.70 3.52 3.74 4.02 4.35 4.77 ±0.240 
1962** 0.13 0.27 0.63 0.87 1.53 2.55 2.85 5.01 ±0.350 
Othcr-N 1961 2.38 2.57 2.21 3.02 3.23 3.26 3.21 3.30 ±0.220 
1962** 2.07 2.16 2.39 3.59 4.09 4.03 3.86 4.39 ±0.330 
Total NPN 1961** 6.00 6.87 91.7 10.27 10.62 11.62 11.59 12.27 ±0.400 
1962** 2.52 2.90 3.57 5.01 6.29 7.33 7.57 10.29 ±0.580 
Protein-N 1961** 18.50 19.30 20.77 21.05 22.12 22.17 22.29 22.52 ±0.276 
1962** 11.35 12.32 14.05 16.68 17.35 17.43 17.93 18.95 ±0.450 
Tolal-N 1961** 24.50 26.17 29.94 31.32 32.74 33.79 33.88 34.79 ±0.572 
1962** 13.87 15.22 17.62 21.69 23.64 24.76 25.1>0 29.24 ±0.860 
** = Highly significant. 
Table 5 
The effect of nitrogen application on the different nitrogen fractions in sorghum roots at tillering stage 
(calculated as mgm N per gm dry matter) 
Nitrogen 
f rac t ion 
1 
Y e a r 
Nit rogen applied ( lb. /Fed.) 
S. E . 
0 20 40 60 80 100 120 140 
Ammonia-N 1961* 0.56 0.56 0.56 0.65 0.61 0.76 0.70 0.71 ±0.030 
1962 0.07 0.07 0.07 0.10 0.11 0.09 0.10 0.09 ±0.007 
Amide-N 1961 0.67 0.82 0.89 0.88 1.02 1.07 0.93 1.00 ±0.060 
1962** 0.15 0.24 0.28 0.43 0.49 0.59 0.65 0.73 ±0.036 
Amino-N 1961** 0.76 1.30 1.54 1.37 1.65 1.93 1.58 1.65 ±0.120 
1962** 0.14 0.18 0.39 0.46 0.60 0.60 0.63 0.81 ±0.040 
Nitrate-N 1961** 0.98 1.20 2.00 2.48 2.75 2.97 3.24 3.44 ±0.110 
1962** 0.22 0.37 0.62 0.95 1.45 1.95 2.58 3.13 ±0.155 
Olher-N 1961 1.32 1.34 1.68 1.64 1.51 1.72 1.59 2.12 ±0.184 
1962** 0.80 1.10 1.37 1.82 1.98 2.33 2.50 2.78 ±0.220 
Total NPN 1961** 4.29 5.22 6.67 7.02 7.54 8.45 8.04 8.92 ±0.215 
1962** 1.38 1.96 2.73 3.76 4.63 5.56 6.46 7.54 ±0.350 
Protein-N 1961** 7.22 7.69 7.88 7.94 8.03 8.87 8.75 8.76 ±0.197 
1962** 4.37 5.27 5.84 6.45 6.64 6.83 7.55 7.58 ±0.200 
Total-N 1961** 11.51 12.91 14.55 14.96 15.57 17.32 16.79 17.68 ±0.320 
1962** 5.75 7.23 8.57 10.21 11.27 12.39 14.01 15.12 ±0.500 
* = Significant. 
** = Highly significant. 
Table 6 
The effect of nitrogen application on the different nitrogen fractions in shoots and roots of sorghum at the flowering stage 
(calculated as mgm N per gm dry mat te r ) 
Nit rogen 
f rac t ion Yea r 
Ni t rogen applied ( lb. /Fed.) 
S. E. I 
0 1 20 40 60 80 100 120 140 
Total NPN 1961** 
1962** 
1.20 
1.35 
1.40 
1.40 
1.58 
1.55 
1.77 
1.58 
S h o o t 
1.88 
1.80 
s 
2.24 
1.90 
2.10 
2.01 
2.17 
2.30 
±0 .07 
±0 .08 
Protein-N 1961** 
1962** 
4.69 
2.70 
5.50 
2.70 ' 
5.90 
2.75 
6.34 
2.99 
6.53 
3.38 
6.94 
3.60 
7.34 
4.04 
7.46 
4.35 
±0 .07 
±0 .17 
Total-N 1961** 
1962** 
5.89 
4.05 
6.90 
4.10 
7.48 
4.30 
8.11 
4.57 
8.41 
5.18 
9.18 
5.50 
9.44 
6.05 
9.63 
6.65 
±0 .18 
±0 .18 
R o o t s 
Total NPN 1961** 
1962** 
1.10 
1.27 
1.17 
1.33 
1.33 
1.47 
1.40 1.54 1.87 
1.69 1.91 2.35 
2.00 
2.55 
1.94 
2.85 
±0 .03 
±0 .07 
Protein-N 1961** 
1962** 
3.50 
2.16 
3.77 
2.30 
3.93 
2.38 
4.09 
2.44 
4.28 
2.79 
4.62 
2.96 
5.10 
3.21 
5.00 
3.58 
±0.05 
±0 .18 
Total-N 1961** 
1962** 
4.60 
3.43 
4.94 
3.63 
5.26 
3.85 
5.49 
4.13 
5.82 
4.70 
6.49 
5.31 
7.10 
5.76 
6.94 
6.43 
±0 .07 
±0 .21 
** Highly significant. 
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Behaviour of the various nitrogenous fractions 
The resu l t s of the ana ly se s of var ious ni t rogenous f r a c t i o n s are r ep resen t -
ed in Tables 3 — 6. The a m m o n i a - , amide- , amino- and n i t r a t e - N con ten t s of 
sorghum a t t h e stages of f l ower ing were v e r y low and n o t recorded in T a b l e 6. 
The d a t a reveal t h e fol lowing main po in t s : 
1. T h e contents of t h e var ious n i t rogenous fract ions w e r e generally h igher 
in shoots t h a n in roots. 
2. T h e to ta l -N c o n t e n t of sorghum expressed as m g m N per 1 gm d r y 
m a t t e r was grea t ly increased w i th ni t rogen applicat ion. I n t h e seedling s t age in 
bo th seasons t h e differences in the to ta l n i t rogen content be tween the va r ious 
levels of app l i ed nitrogen w e r e very small a n d ins igni f icant . In the two l a t t e r 
growth s tages , these d i f ferences were s igni f icant . 
W i t h all nitrogen t r e a t m e n t s the t o t a l - N content fel l as the so rghum 
advanced f r o m the seedling t o the f lower ing stage. 
The differences in t o t a l nitrogen c o n t e n t between t h e two years in t h e 
seedling s t age ware very s m a l l in all n i t rogen t r ea tmen t s . S u c h differences were 
much more exaggerated a t t i l lering and f lowering s tages . I n 1961 season t h e 
to t a l n i t rogen was cons is ten t ly higher t h a n in 1962 season, p r e sumab ly because 
of the poor g rowth of s o r g h u m in the f o r m e r season. Poor g r o w t h , u n d o u b t e d l y , 
increases t h e nitrogen concen t ra t ion of t h e cells. 
The p ro te in and t o t a l non-prote in n i t rogen f r a c t i o n s showed t h e same 
t r end as t h e t o t a l ni t rogen f rac t ion . W h e n t h e protein n i t r ogen f igures of t h e 
forage are expressed as pe r cen t ages of t o t a l nitrogen it is e v i d e n t t h a t fer t i l izer 
appl icat ion resul ted in dec reased protein percentages . Th i s reduc t ion in pro te in 
values was r a t h e r slight i n t h e f lowering s tage; the v a l u e s were 7 9 . 4 % and 
69 .1% wi th no nitrogen c o m p a r e d with 7 7 . 4 % and 65 .4% w h e n 140 l b . N / F e d . 
were appl ied in 1961 and 1962, respect ively. In the t i l l e r ing stage the p ro te in 
per cent of t o t a l nitrogen d ropped cons iderably with t h e increase in level of 
applied n i t rogen . The va lues ranged f r o m 75 .5% with N o t o 64.7% wi th N7 in 
1961 and f r o m 69.1% to 6 5 . 4 % in 1962. 
The p ro t e in percen tages in the root were lower t h a n those in the shoo t in 
bo th t i l ler ing and f lowering stages, h u t , as in the shoot , t h e i r values d ropped 
progressively wi th the i nc r ea se in the app l i ed level of n i t r o g e n (Table 7). 
3. T h e n i t ra te -n i t rogen content of so rghum showed a p p a r e n t va r i a t i ons 
wi th the s t a g e of growth. T h e highest n i t r a t e - N pe rcen tages were recorded in 
t h e t i l lering samples in b o t h shoots a n d roots . At f lower ing , the n i t r a t e - N 
content d r o p p e d to a v e r y low level, p r e s u m a b l y being ass imi la ted i n t o pep-
t ides and pro te ins . The 5 - d a y s old sorghum seedlings c o n t a i n e d an apprec iab le 
a m o u n t of n i t r a t e -N, i n d i c a t i n g an early u p t a k e of soil n i t rogen . 
Ni t rogen appl icat ion s ignif icant ly increased t h e n i t r a t e - N c o n t e n t of 
sorghum p l a n t . This effect w a s more m a r k e d a t tillering s t a g e when the n i t r a t e -
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N percentages of total-N of shoo t varied f r o m an average of 2.8 at O-ni t rogen 
level in t h e two years to 15.5 wi th the app l ica t ion of 140 l b . N per f eddan . 
Ni t ra te -n i t rogen c o n t e n t of sorghum also showed seasona l var ia t ions. A t 
seedling s tage t h e n i t r a t e -N con t en t was consis tent ly h i g h e r in 1962 t h a n in 
1961 season; h u t a t t i l lering such fract ion in b o t h root and s h o o t showed g rea t e r 
accumula t ion in 1961 t han in 1962 season. Th i s fea ture , coup led with t h e h igh 
yield of n i t rogen in 1962, m i g h t indicate h igher up take a n d f a s t e r ass imilat ion 
of n i t r a t e -N in 1962 t han in 1961 season. 
4. A m m o n i a and a m i d e - N fract ion were present in relatively smal l 
quant i t i es in t h e sorghum seedlings and in b o t h roots a n d shoots at t i l ler ing 
s tage and t h e y generally, a l t h o u g h not i nva r i ab ly , increased slightly wi th t h e 
r a t e of n i t rogen appl ica t ion . 
5. A considerable p o r t i o n of the to t a l non-prote in n i t r o g e n content of t h e 
5-days old seedlings, roots a n d tops of so rghum collected a t t i l lering was in t h e 
f o r m of a m i n o (except in t o p s of 1962) and o t h e r ni t rogen. T h e s e two f r a c t i o n s 
showed a t e n d e n c y to increase wi th the r a t e of fertilizer appl ica t ion . 
Discussion 
The d a t a presented in th i s inves t iga t ion indicate t h a t the dry m a t t e r 
yield of so rghum was s ign i f ican t ly increased b y n i t rogen applicat ion. T h e 
m a x i m u m increase over О — N level a m o u n t e d to 1791 k g m in 1961 and 4755 
kgm in 1962 w h e n 100 and 140 l b . N/Fed. were respect ively used. 
Of in te res t to feed processors and l ives tock farmers is t h e effect of n i t r o -
gen fer t i l izat ion on the p r o t e i n yield. As compared with 101.7 and 113.1 k g m 
of prote in per f eddan p r o d u c e d wi thout n i t rogen , the app l ica t ion in 1961 of 
1 2 0 and in 1 9 6 2 of 1 4 0 l b . N / F e d . resulted in yields of 2 3 7 . 4 and 3 6 8 . 2 k g m of 
prote in , respect ively . The lower increments in bo th forage a n d protein y ie lds 
in 1961 t h a n in 1962 were assoc ia ted with low percentages of n i t rogen recovered 
in protein f o r m . Numerous inves t iga tors ( B U R L E S O N et al., 1 9 5 5 ; R E I C H M A N 
et al., 1 9 5 9 ; S M I T I I , 1 9 6 1 a n d m a n y others) , have d e m o n s t r a t e d similar in -
creases in b o t h yield and p r o t e i n content of forage due t o applicat ion of ni-
t rogenous fert i l izers . 
The fo rage and prote in yields showed also progressive increase in the suc-
cessive s tages of growth. T h e increase in d ry weight of tops collected at t i l ler ing 
was associated wi th a more or less corresponding increase in crude p r o t e i n . 
A t f lowering, t h e great inc rease in forage yield was accompan ied by a s l ight 
increase in t h e prote in yield. This fea ture m a y indicate a low ra te of n i t rogen 
u p t a k e a t th i s growth s tage . 
Resul ts depic ted in T a b l e s 3 — 7 reveal t h a t the t o t a l n i t rogen ( m g m / g m 
dry ma t t e r ) unde rwen t a con t i nuous decrease in the successive stages of g r o w t h . 
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Table 7 
Effect of nitrogen application and stage of growth on the percentages of protein to total nitrogen 
in sorghum tops and roots 
Nit rogen 
appl ied 
lb . /F . 
S o r g h u m tops sampled a t S o r g h u m roots s a m p l e d a t 
Til lering Flower ing Ti l le r ing F lower ing 
1961 1962 1961 1962 1961 1962 1961 1962 
0 . 0 75.5 81.3 79.4 69.1 62.7 76.0 76.1 62.9 
20 74.1 80.9 79.7 65.8 59.5 72.9 76.3 63.3 
40 69.4 79.7 78.9 64.0 54.1 68.1 74.7 61.8 
60 67.2 76.8 78.2 65.4 53.1 63.1 74.5 59.1 
80 67.5 73.4 77.6 65.2 51.6 59.8 73.5 59.1 
100 65.6 70.4 75.6 65.4 51.2 55.1 71.2 55.7 
120 65.7 70.3 77.5 66.7 52.3 53.8 71.8 55.7 
140 64.7 64.8 77.4 65.4 49.5 50.1 72.0 55.6 
This is i n t e rp re t ed as a ra te of g rowth exceeding t h e ra te of n i t r o g e n up take . 
T h r o u g h n i t rogen fer t i l izat ion t h e t o t a l ni t rogen was increased s ignif icant ly 
in each growth s tage . 
Most of t h e n i t rogen t aken u p b y t h e sorghum p lan t s was e l abo ra t ed into 
prote ins . This is clear f r o m the high percentages of pro te in to t o t a l n i t rogen in 
b o t h shoots and roots (Table 7). These percentage va lues of p ro t e in showed a 
con t inuous drop wi th t h e increase in level of appl ied ni trogen. Th i s m a y indi-
ca te t h a t the r a t e of prote in synthes is was not proceeding in p r o p o r t i o n to the 
level of non-pro te in n i t rogen. 
N i t r a t e n i t rogen forms a considerable por t ion of t h e N P N in ea r ly stages 
of g rowth , b u t as p l an t s reached m a t u r i t y the n i t r a t e - N content d r o p p e d to a 
ve ry low level. N i t r a t e accumula t ion could be exp la ined as being t h e result of 
a r a t e of u p t a k e exceeding the r a t e of n i t r a t e n i t rogen ut i l izat ion. 
The higher n i t r a t e - N conten ts of sorghum at seedling and t i l l e r ing stages 
when compared w i th t h e content of a m m o n i a - N m a y indicate t h a t m o s t of the 
n i t rogen t a k e n up by sorghum p l an t s was in the f o r m of n i t ra te ions . This fac t 
suppor t s the con ten t ion t h a t n i t r a t e cons t i tu tes t h e mos t i m p o r t a n t source of 
n i t rogen for cu l t i va t ed p lan ts . In th i s inves t iga t ion , t h e added a m m o n i u m salt 
m a y be p a r t l y h o u n d b y being s t rong ly held to base exchange m a t e r i a l s in the 
soil as i t conta ined m u c h clay and h u m u s (cf. RÜSSEL, 1952) and p a r t l y t rans-
fo rmed b y the n i t r i fy ing bacter ia t o n i t r a t e which remained ava i l ab le to sorg-
h u m p lan t s . 
The incorpora t ion o f n i t r a t e n i t rogen into t h e organic-ni t rogen compounds 
of p l an t s m a y involve its reduct ion to n i t r i te a n d then a m m o n i a before i ts 
a s s i m i l a t i o n (PRYANISHNIKOV, 1 9 3 1 a n d CHIBNALL, 1 9 3 9 ) . O n t h e o t h e r h a n d , 
4" Ada Agronomica Academiae Scientiarum Hungaricae 16, 1967 
60 A. E. Y O U N I S , K. A. A G A B A W I 
B U R S T R Ö M ( 1 9 4 5 ) d o u b t s tha t n i t r a t e assimilation in higher p lan t s , pa r t i cu la r ly 
in t h e chlorophyl l -conta in ing p a r t s , involves r e d u c t i o n to the a m m o n i a level. 
In t h i s inves t iga t ion n i t r i t e was d e t e c t e d in s o r g h u m stem a n d root bu t no 
s ignif icant change in ammonia-N con t en t was observed even when n i t r a t e 
n i t rogen level r eached 20 per cent of N P N A m m o n i a - N , even tua l ly resul t ing 
f rom n i t r a t e r educ t ion m a y be u t i l i zed in the a n i m a t i o n of ke to acids to fo rm 
their corresponding a m i n o acids f r o m which pep t ides and proteins were formed. 
This v iew is s u b s t a n t i a t e d by t h e appearance of s ignif icant ly increasing 
a m o u n t s of amino ac ids in most samples col lected a t seedling a n d tillering 
stages. T h e failure t o de tec t any a m i n o - N in s o r g h u m tops collected a t tillering 
in 1962 m a y be a c c o u n t e d for b y i t s very rap id synthesis in to pept ides and 
pro te ins . Al t e rna t ive ly , n i t ra te m a y be conver ted to some r a t h e r complex 
organic fo rm w i t h o u t f i r s t being r e d u c e d to a m m o n i a . 
T h e increase in n i t r a te -N of t h e forage r e su l t i ng from n i t rogen ferti l iza-
tion is of great s igni f icance in the f eed ing of f a r m an imals . Li t t le h a z a r d seems 
to be a t t a c h e d to t h e n i t r a t e itself b u t i ts reduct ion in the rumen t o n i t r i te m a y 
cause d e a t h of the a n i m a l if its c r i t ica l amount is exceeded. A N N I S O N — L E W I S 
(1959) s t a t ed t h a t t h e toxic dose of sodium n i t r a t e is 1 gm. pe r kgm body 
weight when given ora l ly . This dose is equiva lent t o 164.7 m g m ni t rogen for 
each k g m . of the a n i m a l live we igh t . 
A considerat ion of the effect of nitrogen fer t i l iza t ion on t h e n i t r a t e -N 
con ten t of the fo rage indicates t h a t t h e n i t ra te n i t rogen level in t h e seedling 
s tage d id not reach t h e toxic level even when 140 l b . N/Fed. were applied and 
the f eed ing rate was a t 4 . 7 % of the a n i m a l body we igh t . I t is also v e r y unlikely 
t ha t s tock will be f ed on t h e seedling s tage of Abu Sabe in because of t h e very low 
dry m a t t e r at this s t a g e . In the t i l l e r ing stage t h e t o x i c level of n i t r a t e ni t rogen 
was n o t approached u n t i l the feeding level was a b o v e 3 % . I t is w o r t h y of men-
tion, here , t ha t A b u 70 is not c o m m o n l y fed to a n i m a l s at this s t age b u t it m a y 
be g razed under c e r t a i n condit ions. However, i t is highly improbab le t h a t 
an imals will be a l lowed to take all t he i r rat ion f r o m such grazing. The usual 
stage in which the f o d d e r is consumed is the f lower ing stage in wh ich the to t a l 
N P N con t en t is v e r y low and thus does not c o n s t i t u t e any danger of poisoning 
to an imals . 
Tab les 3 — 6 also show t h a t a considerable p a r t of the N P N content of 
so rghum tops and r o o t s was in t h e f o r m of " o t h e r n i t rogen" , t h e amide ar.d 
a m m o n i a nitrogen b e i n g present in re la t ively smal l quant i t ies . I n th i s connec-
tion i t m a y be m e n t i o n e d tha t r oo t s of plants rece iv ing n i t ra te a re character -
ized b y being r e l a t ive ly poor in a m i d e and amino ni t rogen and re la t ive ly rieb 
in " o t h e r n i t rogen" (cf. S T E W A R D — S T R E E T , 1947). 
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FERTILIZATION CONDITIONS 
OF BERRY FRUIT VARIETIES 
I I I . R A S P B E R R Y , BLACK-, R E D CURRANT 
By 
A . S E L J A H U D I N , S . B R Ó Z I K 
R E S E A R C H I N S T I T U T E O F H O R T I C U L T U R E , B U D A P E S T 
Raspberry. The 14 raspberry varieties examined are self-fertilizing. The higher 
fruit sett ing per cent in open pollination (40—90%) prove the necessity of pollinating 
varieties. Parthenocarpic t rend in the raspberry varieties was very weak (1 — 2 per cent) . 
Black currant. Fertilizing ability of the 21 varieties examined is very variable. 
Practically self-sterile varieties are: Baldwin, Boskoop Giant, Lees Black and Wellington. 
The other varieties tested are self-fertile between 20 and 80 per cent . Parthenocarpy and 
apomixis could be also demonstrated and part icularly the trend in the variety Goliath 
(F) is remarkable. 
Red currant. The self-fertilizing ability of the 14 varieties examined is variable. 
80—90% results of open fertilization prove t h a t higher yields can be obtained with 
proper pollinating varieties. The parthenocarpic trend in the red currant varieties is 
very poor. I t has occurred to a lower per cent in London Market, Nagymarosi and Kau-
kázusi piros. 
I n t r o d u c t i o n 
T h e n e c e s s i t y of e x a m i n a t i o n f o r t h e f e r t i l i z a t i o n c o n d i t i o n s in b e r r y 
p r o d u c i n g f r u i t v a r i e t i e s h a s b e e n t h o r o u g h l y t r e a t e d b y S E L J A H U D I N — 
B R Ó Z I K ( 1 9 6 5 ) . 
Mater ia l and M e t h o d 
Methodical literature concerning the biology of flowering in berry producing frui t va-
rieties can be found in SELJAHUDIN—BROZIK'S paper (SELJAHUDIN—BROZIK, 1965) which 
includes also a most detailed analysis of examination methods applied here. 
R e s u l t s and D i s c u s s i o n 
Raspberry 
I n v e s t i g a t i o n s w e r e c o n d u c t e d in t w o s e r i e s , b e t w e e n 1 9 5 9 — 1 9 6 2 w i t h 
Antwerpse Gelb, Fertödi 401, Hornet, Knewett, Lloyd George ( H ) , Lloyd George 
(T) , Mailing Promise, Nagymarosi, Preussen, Superlativ ( T ) , St. Walfried, s u b -
s e q u e n t l y f r o m 1 9 6 3 — 64 a l s o w i t h t h e v a r i e t i e s Mailing Exploit, Taylor a n d 
Wädenswil Red. 
O w i n g t o a b n o r m a l w e a t h e r c o n d i t i o n s o n l y t h e d a t a of t h e y e a r s 1 9 6 0 — 
1 9 6 1 a n d 1 9 6 4 c a n b e e v a l u a t e d . 
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Accord ing to e x a m i n a t i o n s " A " open fert i l izat ion was in case of 14 rasp-
berry va r i e t i e s between 40 a n d 90 per c e n t . This — in 9 cases — exhibi ts h igher 
values t h a n self-fert i l ization (Tests " B " — " B / ' — " C " ) . 
10 20 30 40 50 60 70 80 90 100% 
I ' ' I i i — î 1 1 i _ _ j 
1. Mailing Promise — — — — — — 
_ _ _— -, 
2. Antverpse Ge/b ——————— 
— ~ = — — — — — — — — — —a 
3. Fertódi 401 — ' ' 
4. Hornet 
5. Knewett 
6. Lloyd George (H) 
7. Lloyd George (TJ 
8. Nagymarosi 
9. Preussen 
10. Superlativ (T) 
11. St. Walfried 
Hí 
12. Mailing Exploit 
13. Taylor   
— — — — — — — — — — — Z3 
74. IVädenswiHi ' 
TestJl 
1
 Test A ====== Test С 
Test PK 
- — - Test В 
Fig. 1. 2 year average results of fertility tes ts in raspberry variet ies (1960—61) f r o m s ign* 
1964. E rd -E lv i r ama jo r 
These da t a agree w i th those of LOGINYCHEVA ( 1 9 6 0 ) who stresses t h a t 
raspberry is a readily self-ferti l izing p l a n t bu t p l an t ed wi th proper fore ign 
varieties m a y yield even 1 0 0 per cent more . This is also suppor ted b y B U L L -
MANN ( 1 9 6 1 ) who, with reference to L O G I ( 1 9 5 8 ) , s t a t e s t h a t a l though rasp-
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berry is self-fertil izing, t h e variet ies y ie ld b e t t e r wi th open flowering. Refe r r ing 
to K O B E L he also concludes t h a t only t h e male sterile var iet ies are n o t self-
ferti le as e.g. t he r a s p b e r r y var ie ty Fastolff. P O R P Á C Z Y ( 1 9 6 2 ) also s t a t e s t h a t 
according to observa t ions m a d e up to n o w t h e r a spber ry var ie t ies are self-fert i l-
izers a n d in te r - incompat ib i l i ty is u n k n o w n among t h e m . S Z I L Á G Y I ( 1 9 6 0 ) 
points o u t t h a t a pos i t ive correlation can be d e m o n s t r a t e d between earliness 
and per cen t of self-fer t i l izat ion in t h e var iet ies . 
Our own tests " B " — " B j " — " C " also suppor t t h a t r aspber ry is a readi ly 
self-ferti l izing plant . I n t h e ma jo r i t y of cases the per cen t of selfing is above 
40 per cen t . Even in va r i e t i e s where t h e average per cents are u n d e r 40, in 
some yea r s , results occur above 40 per cent (Fig. 1). 
In t h e hybr id iza t ion of r a spber ry variet ies a m o n g each other t e s t " D " , 
similarly t o t es t " A " i t w a s found t h a t t h e raspber ry var ie t ies readi ly fert i l ize 
each o the r . Especially o u t s t a n d i n g resu l t s have been o b t a i n e d f rom t h e follow-
ing combina t ions : 
Lloyd George (H) X Mailing Promise, St. Walfried, Mailing Exploit, Wii-
denswil Red. 
Mailing Promise X Lloyd George, Wädenswil Red. 
Mailing Exploit X Lloyd George (H) , Nagymarosi. 
Nagymarosi X Lloyd George, St. Walfried, Wädenswil Red. 
Wädenswil Red X Lloyd George, Mailing Promise. 
St. Walfried X F értődi 401, Nagymarosi. 
T h e pa r thenoca rp i c t r e n d in t h e r a spbe r ry var ie t ies is very poor . I t may 
occur in some years w i t h one var ie ty or t h e o ther : Preussen, Antwerpse Gelb, 
Nagymarosi, h u t the r e su l t s of 1 — 2 per cen t obta ined a re prac t ica l ly i r r e l evan t . 
Black currant 
Fer t i l iza t ion t e s t s of t h e black c u r r a n t variet ies were also carr ied ou t in 
two series. F r o m 1958 t o 1962 with 8 var ie t ies : Baldivin, Boskoop Giant (not 
identical w i th the pomological ly descr ibed Boskoop Giant), Goliath (H) , Go-
liath (F) (not identical w i t h the pomological ly described Goliath), Hosszúfiirtű 
fekete, Lees Black, Silvergieter, Wellington and subsequen t ly f rom 13 newer 
var ie t ies : Amos Black, Altayskaya dessertnaya, Boskoop Giant (English) t rue , 
DanieVs September, Laxton's Raven, Mendip Cross, Naryadnaya, Neapolitans-
kaya, Neosipayushchayasya, Rosenthals Schwarze, Stahanovka, Vistavochnaya 
and Wellington X X X . 
E x a m i n a t i o n s ca r r i ed out in 1959 were not a p t t o he eva lua ted . 
According to t h e resu l t s of the " B " and " C " t es t s t h e r e are ve ry consider-
able differences, concern ing the degree of selfing, b e t w e e n the b lack cur ran t 
variet ies . 
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As prac t i ca l ly self steri le var iet ies can b e regarded Baldwin, Boskoop 
Giant, Lees Black and Wellington. 
I t is r e m a r k a b l e t h a t t h e combina t ions Wellington X Baldwin and Bald-
win X Wellington did not cons i s ten t ly supply , in t h e course of years a resul t . 
I t mus t thus be concluded — w h a t has not y e t been discussed in l i te ra ture — 
t h a t these var ie t ies mus t he r e g a r d e d as m u t u a l l y sterile, in te rs te r i le variet ies . 
Th i s is the more a grave p h e n o m e n o n since t he se two var ie t ies a re also o ther -
wise self sterile. T h u s these t w o variet ies ne i t he r in themse lves nor p l an t ed 
bes ide each o t h e r supply a y ie ld . 
The m a j o r i t y of variet ies is suff ic ient ly self-fertile, e x c e p t for the f o u r 
var ie t ies l is ted. W h e n es tabl ishing a var ie ta l r ank ing , the fo l lowing pic ture is 
ob ta ined . 
The self-fert i l izing per cen t s of the " B " — " B j " tests a re be tween 20—80 
per cent. The self ing abil i ty of var ie t ies was r anged in two classes: 
1. suf f ic ien t ly self-fertile 2 0 — 4 0 % , 
2. readi ly self-fertile 40 — 8 0 % . 
Dis t r ibut ion of variet ies: 
1. Suff ic ien t ly self-fertile var ie t ies : Amos Black, Goliath (H) , Hosszúfürtü 
fekete, Silvergieter, Altayskaya, Vistavochnaya, Neosipayushchayasya, Mendip 
Cross, DanieVs September, LaxtoWs Raven, Neapolitanskaya, Rosenthals Schwar-
ze, Boskoop Giant (English). 
2. Readi ly self-fertile va r i e t i e s : Goliath (F) , Stahanovka, Wellington X X X . 
I t should be no ted t h a t t h e " B L " tests in b l a c k cur ran t var ie t i es generally 
yield a 10—40 per cent be t te r resu l t . Thus , f r o m varieties r a n g e d into group 1 
t h e varieties Vistavochnaya, Neosipayushchayasya, Laxton's Raven, Neapoli-
tanskaya, Rosenthal^s Schivarze a n d Booskop Giant (English) fal l in to the readi lv 
self fertile g roup 2. 
The resul t of t h e " C " t e s t is generally in ag reement wi th t h a t of tes t " B " . 
A difference is cons t i tu ted b y Altayskaya d., Goliath H and Silvergieter where 
a 10—30 per cen t higher f ru i t s e t t i ng has been ob ta ined . So t h e s e varieties a re 
also ranged in to t h e readily se l f ing group (Fig. 2). 
Hosszúfürtü fekete and Silvergieter are, in our var ie ta l col lect ion, morpholo-
gically quite s imi lar . Therefore , t h e denomina t ion " H o s s z ú / ü r í ű " , can be consid-
ered in our opinion, as a s y n o n y m . 
The v a r i e t y Boskoop Giant according to d a t a in foreign l i t e ra ture (Lo-
G I N Y C H E V A 1 9 5 0 — 1 9 5 8 and K L Ä M B T 1 9 5 8 ) is r ead i ly self-ferti l izing. B U L L M A N N 
( 1 9 6 1 ) ment ions t h a t in the b l a c k and red c u r r a n t varieties h igh ly and poorlv 
self-fertilizing var ie t ies can be dis t inguished. In th i s connect ion he refers to t h e 
s imilar s t a t e m e n t s of S C H A N D E R L , K L Ä M B T , N E U M A N N , L O G I N Y C H E V A . H e 
considers the var ie t ies Rosenthal a n d Boskoop as poorly self-fert i l izing while 
Silvergieter and Goliath as readi ly self-ferti l izing. I n contras t t o our observat ions 
he found t h a t Silvergieter gave a b e t t e r yield w i th its own pollen t han with t h e 
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foreign one and concludes t h a t these readily self-fert i l izing va r i e t i e s can b e 
p l an t ed also in homogeneous s t ands . N E U M A N N (1955) considers t h e variet ies 
Goliath and Boskoop Giant as read i ly selfing. On t h e other h a n d , con t ra ry 
10 20 30 40 50 60 70 80. 90 100% 
7. Baldwin 
2. Boskoop G/'ant 
3. Gó/iáth F. 
4. Góliát h H. 
5. Hosszú fürtű fekete 
6. Lees fekete 
7. Si/vergieter 
8. Wellington 
9.*Attojszkaja desszert 
10. Amos Black 
11. Boskoop Qiant (angol) 
12. Dániel September 
13. Laxtorks Raven 
14. Mendip Cross 
15. Narjadnaja 
16. Neapolitanszkqja 
17. Neoszipajuscsajaszja 
18. Rosenthals Schwarze 
19. Sztahonovka 
20. Visztavocsnaja 
21. Wellington XXX. 
. Test A 
Test С 
Fest В 
Test PK 
VIIIHLZZÀ Test Bl 
Fig. 2. 3 year average results of fertility rests in black cur ran t varieties (1958—1960—1961) 
from sign X 1964. Érd-Elviramajor 
to our own resul ts , he established t h a t the r ead i ly self-fertilizing variet ies 
revealed, even unde r f avourab le condi t ions of cross poll inat ion, a low degree 
of fer t i l iza t ion. R U D L O F F — S C H A N D E R L ( 1 9 5 0 ) in general ly f ind w i t h the cur-
r a n t , self-fert i l ization domina t ing a n d t h e f ru i t s o b t a i n e d f rom self poll ination 
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were, also according t o these au thors , of normal deve lopment . P O R P Á C Z Y (1962) 
s ta tes t h a t among t h e black c u r r a n t variet ies p roduced in H u n g a r y Silver-
gieter, Goliath and Hosszúfürtű are suff ic ient ly self-fertilizing. H e found the 
var ie t ies Boskoop Giant and Rosenthal t o he self-fert i le. For these h e considers 
Goliath a n d Silvergieter as good po l l ina t ing var ie t ies . He also es tab l i shed t h a t 
the domes t i c and fore ign observat ions concerning t h e fer t i l izat ion condit ions 
of b l a c k cur ran t va r i e t i e s were in s o m e cases con t rad ic to ry . This , also accord-
ing to t he se authors , m a y be a t t r i b u t e d to the examina t ions h a v i n g been con-
duc ted on non- ident ica l clones or t o t h e env i ronmen ta l effect g r e a t l y influenc-
^ 
Baldwin Boskoop Siont GóliáthfFJ Gál iát h fH.) 
1. Baldwin 
?. Boskoop Giant 
3. Góliáifi (F.) 
A. Bóliáth (H.) 
5 Hosszúfürtű fekete 
6. Lees fekete 
7. Silvergieter 
8. Wellington 
Fig. 3. Combinations of black currant varieties among each other (Test D) (1958—1962) 
ing t h i s p roper ty . H e also refers t o t h e ma jo r i ty of au thors (SCHANDERL 1958, 
H I L K E N B Ä U M E R — K L Ä M B T 1 9 5 8 ) w h o are in ag reemen t t h a t t h e b l a c k cur ran t 
var ie t ies in mixed p l a n t i n g produce a b e t t e r yield. 
On account of va r i e t a l d i f ferences which m a y arise we refer t o t h e char-
ac te r iza t ion of the ques t ionable va r i e t i e s examined b y ourselves. T h e var ie ty 
widespread in H u n g a r y under the n a m e Boskoop Giant and e x a m i n e d by our-
selves is n o t ident ical wi th the v a r i e t y studied b y t h e above a u t h o r s , as i t is 
d i f f e ren t bo th morphological ly a n d t o t h e degree of selfing. The v a r i e t y Bos-
koop Giant (an Eng l i sh one) or ig ina t ing f rom W e s t - G e r m a n y a n d included in 
our collect ion, coincides with the v a r i e t y examined b y these a u t h o r s and has 
been f o u n d to be self-fer t i le also in ou r tests . 
T h e two var ie t ies Goliath i nc luded in the t e s t a re not e i ther morphologi-
cally or biologically ident ical . F r o m t h e var ie t ies Goliath (F) (French) and 
Goliath (H) (Dutch) according to Sov ie t and to W e s t e r n l i t e ra tu re t h e var ie ty 
Goliath (H) (Dutch) is t h e original one . 
T h e yield increas ing effect of t h e foreign pol len is sharply ref lec ted no t 
only b y self-sterile h u t also by self-fert i le varieties. T h e values of t h e " A " tests in 
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the va r i e t i e s examined are well ba l anced , t h e va lues ob ta ined are a r o u n d 
50—80 p e r cent . 
T e s t s " D " t h a t is combina t ions among var ie t ies yielded ve ry good 
results . 
On searching for p rope r pol l inat ing pa r tne r s (1958 — 62) we had e x a m i n e d 
in our ear l ier tests all t h e eight var ie t ies for each combina t ion . 
I n t h e individual combina t ions t h e variet ies Boskoop Giant, Goliath F , 
Goliath H a n d Wellington p roved to be t h e bes t pol l ina t ing variet ies. 
^ -
1. Baldwin 
2. Boskoop Giant 
3. Goliath F. 
4. Goliath H. 
5. Hosszúfürtű fekete 
fi Lees fekete 
7. Silvergieter 
8. Wellington 
Hosszúfürtű fekete Lees fekete Silvergieter 
mmoypfoeojo ютощодою 
Wellington 
10203040506070% 
Fig. 4. Combinations of black currant varieties among each other (Test D) (1958—1962) 
H i g h e s t f rui t s e t t ing was ob ta ined in the combina t ion Wellington X Sil-
vergieter, poorest in Silvergieter X Hosszúfürtű and Goliath H X Hosszúfürtű 
(Figs. 3 - 4 ) . 
In t h e examina t ion of the f o r t h c o m i n g series newer varieties were also 
included in t h e tests. These were conduc ted in two di rec t ions . On the one h a n d , 
the t h r e e bes t variet ies chosen and widespread also in pract ice — Boskoop 
Giant, Silvergieter and Goliath H . were pol l ina ted wi th t h e new var ie t ies and , 
reciprocal ly , the new var ie t ies with t h e above-ment ioned ones. 
T h e direct and rec ip roque pol l inat ions yielded v e r y reassuring resu l t s . I t 
appeared t h a t the black c u r r a n t var ie t ies mu tua l ly fer t i l ized each other w i t h o u t 
d i f f icul ty . Fert i l izat ion per cents are be tween 40 and 60. 
In reciproque hybr id iza t ion , when t h e three selected variet ies were polli-
na ted , s imilar ly good resul t s were ob ta ined . The resul ts of the pol l inat ion are 
again b e t w e e n 40 and 60 per cent on t h e average (Figs. 5, 6). 
I n t h e " P K " tes t s of b lack c u r r a n t variet ies we f o u n d t h a t a m o n g t h e 
variet ies t e s ted , 5 exh ib i t ed various degrees of pa r thenoca rp i c t rend . I n some 
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v a r i e t i e s ( e . g . Goliath H . , Wellington a n d Lees Black) t h i s w a s n o t f o u n d t o b e 
c o n s i s t e n t l y c h a r a c t e r i s t i c . I n t w o v a r i e t i e s — Silvergieter a n d Hosszúfiirtü — 
i t o c c u r r e d i n 2 y e a r s e a c h . F o r t h e v a r i e t y Goliath F i t s h o u l d b e s p e c i a l l y s t r e s -
Boskoop Biant Qóliáth H. Si'verqieter 
<020304050507^8090100 Ю20304050607080^0100 10, 2030405ЩЮ80?0,ЮО 
Altajszkoja desszertnaja 
Amos Block 
Boskoop Giant fango/) 
Dániel September 
Laxton's Raven 
Mendip Cross 
Norjadnaja 
Neopoiitonszkojo 
Neoszipqjuscsoj'aszja 
Rosenthals Schwarze . 
Sztahonovko 
Visztavocsnaja 
Wellington XXX. 
Fig. 5. C o m b i n a t i o n s of b lack c u r r a n t var ie t ies a m o n g each o the r ( T e s t D ) ( 1 9 6 3 - 1964) 
Boskoop Giant 
Gó/iáth H. 
Silvergieter 
Altajszkaja desszertnaja Amos Black 
10 2030405060708090100 10 2030405060708090100 
Boskoop Giant(angpl) Daniel September 
1  203Ç405060708090,100 102030Щ06070Я090100 
Boskoop Giant 
Gó/iáth H. 
Silvergieter 
Boskoop Giant 
Góliáih H. 
Siiverg/eier 
Wellington XXX 
70 
Boskoop Giant 
Qóliáth H. 
Silvergieter 
Loxtens Raven Mendip Cross 
10 20^0405060708090100 1Q203Q4Q5(j6P708P9,0100 1Q2Q3{ Narjadnajo Neapo/itonszkaia pa ,70,2030405060%8090100 
Reoszipajuscsajaszja Rosenthals Schwarze 
102030405060708090100 ,70 20304050 6,0708090100 
Sztahanovka l/isztovocsno/o 
70,203 405060708090100 102030405060708090100 
Fig. 6. C o m b i n a t i o n s of b l a c k c u r r a n t va r i e t i e s a m o n g each o t h e r (Tes t D) (1964) 
s e d t h a t t h e e x p e r i e n c e w a s m a d e i n f o u r c o n s e c u t i v e y e a r s w i t h a r e s u l t v a r y -
i n g b e t w e e n 3 . 6 a n d 2 5 . 3 p e r c e n t . I n t h i s v a r i e t y a l o w n u m b e r o f s e e d s w a s 
o b t a i n e d f r o n t t h e p a r t h e n o c a r p i c f r u i t s , c o n s e q u e n t l y h e r e a l s o a p o m i x i s w a s 
e n c o u n t e r e d . 
.tria Agronomica Academiae Scientiarum Hungaricae 16, 1967 
F E R T I L I Z A T I O N C O N D I T I O N S OF B E R R Y F R U I T V A R I E T I E S 7 1 
Our f ind ing concerning Goliath F does n o t agree wi th t h e s t a t em en t of 
P O K P Á C Z Y (1962) according to wh ich the v a r i e t y Goliath (H) is l iable to apo-
mixis wi thou t special induc t ion . He found t h a t t h e black c u r r a n t var ie t ies 
Goliath (H) and Amos Black t e n d e d defini tely t o apomixis . 
T h e two d i f fe ren t s t a t e m e n t s are p r e s u m a b l y based on a n error, owing 
i o t h e di f ferent proper t ies of t h e t w o variet ies Goliath. 
Cont ra ry to t h e Hunga r i an d a t a R U D L O F F — S C H A N D E R L ( 1 9 5 0 ) made t h e 
s t r ik ing s t a t e m e n t concerning t h e cu r r an t t h a t in no case could p a r t h e n o c a r p y 
he de tec ted . 
In connect ion wi th b lack c u r r a n t s also P O R P Á C Z Y (1962) f o u n d t h a t w i th 
induc t ion pa r thenoca rp i c f ru i t s could he b r o u g h t abou t in t h e var ie t ies Silver-
gieter, Boskoop Giant and Rosenthal. La te ly Z A T Y K Ó — S I M O N h a v e succeeded in 
induc ing apomic t ic f ru i t deve lopmen t wi th svn the t i c auxine a n d gibberellic 
acid t r e a t m e n t . 
Red currant 
Condit ions of fert i l izat ion were examined f r o m 1958 — 61 and on newer 
var ie t ies in 1964 t h a t is in four yea r s . F rom t h e resul ts the d a t a of 1959 c a n n o t 
he util ized. Also t h e evaluat ion of t h e tes ts " C " a n d " D " encoun te r s diff icult ies 
because — owing t o the small size of the f lowers — cas t ra t ion is very di f f icul t 
a n d causes m a n y in jur ies which na tu r a l l y a f fec t s t h e results . 
Self-fer t i l izat ion of t h e e x a m i n e d var ie t ies has been p r o v e d though t h e 
average per cents are generally lower and f l u c t u a t e between 20 t o 40 per cen t . 
T h e degree of self-fert i l izat ion la rgely depends , also here, on va r i e ty , w e a t h e r 
a n d p l a n t condi t ions plus t h e f a c t t h a t the f lowers , a t the end of the s tem set 
on mos t rhapsodica l ly . This is agg rava ted b y t h e spring f r o s t s and the cold 
r a i n y periods damag ing mos t ly t h e variet ies b looming in t h e second half of 
t h e period of f lower ing. 
Varieties examined : Erstling aus Vierlanden, Fay's prolific, Houghton 
Castle, Heinemanns Rote Spätlese, Heros, Hollandi fehér, Holländer Rote, Jonk-
heer von Tets, Kaukázusi piros, London Market, Nagymarosi piros, Prolific, 
Red Lake, Versailleser Rote. F r o m t h e 14 red c u r r a n t variet ies f o u r in agreement 
wi th l i t e ra ture (KLÄMBT, BULLMANN) are v e r y poorly self-fert i l izing; these a re 
Heros, London Market, Holländer Rote, Erstling aus Vierlanden. I n these va r i -
et ies self-fert i l izat ion according t o t es t " B " is a b o u t 3—20 pe r cent . 
In six var ie t ies self-fert i l izat ion was 20 to 40 per cent whi le four var ie t ies : 
Red Lake, Jonkher van Tets, Nagymarosi, Kaukázusi piros show a lower or h igh-
er self-fert i l izat ion changing be tween 40 a n d 60 per cent a n d Heinemanns 
Rote Spätlese a b o v e 60 per cen t . 
The red c u r r a n t variet ies need ident ical ly foreign pollen t o obta in a p r o p -
er yield. This is evidenced b y t h e da t a on open fer t i l izat ion where in t h e case 
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1 Erstling aus Vierlanden 
2. Eóy-féle termékeny 
3. Héros 
4. Hollandi fehér 
5. Hollandi piros 
6. kaukázusi piros 
7. London Market 
S. Nagymarosi piros 
9. Prolific 
10. HersaiIIesi piros 
11. Houghton Castle 
12. Heinemanns Pote Spähtlese 
13. Jonkheer/on Tets 
14. Red Lake 
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Fig. 7. Yea r average results of fertilization tes t s of red cur ran t variet ies (1958—1960—1961) 
f r o m sign* 1964. É rd -Elv i ramajor 
of most var iet ies 80 to 90 per cent f r u i t se t t ing has b e e n found . O u t s t a n d i n g 
was t h e fert i l izat ion in Red Lake, Kaukázusi piros a n d Nagymarosi. W i t h the 
var ie ty Heros e.g. where self-fert i l izat ion hard ly reaches 20 per cent in case of 
open fer t i l iza t ion, on b e i n g planted t o g e t h e r with o t h e r var ie t ies , f r u i t se t t ing 
was 91—47—66 per cen t , respect ively (Fig. 7). 
Fer t i l iza t ion cond i t ions of red c u r r a n t var ie t ies a re discussed b y the 
au thors toge the r with b l a c k currant a n d therefore t h e conclusions d r a w n there 
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are also va l id here. P O R P Á C Z Y ( 1 9 6 2 ) s t resses t h a t fer t i l iza t ion condit ions of red 
cur ran t var ie t i es are less known . As to t h e variet ies e x a m i n e d K L Ä M B T ( 1 9 5 8 ) 
found t h a t Heros, Hollandi piros and Heinemanns Rote Spätlese were p a r t l y 
self-sterile. B U L L M A N N ( 1 9 6 1 ) found t h e var ie t ies Hollandi piros, Rote Vierlän-
der, Heinemanns Rote Spätlese and Heros poorly self-ferti l izing and s t ressed 
t h a t foreign pollen was needed for b e t t e r yields. 
The combina t ions inc luded in t h e t r i a l , a l though we used f rom 1958 on 
m a n y var ie t i es and repl ica t ions , did n o t supply , owing t o difficulties ou t l ined 
above t h e expec ted r e su l t . 
The following combina t ions yielded sa t i s fac tory resu l t s : London Market X 
Jonkher v . Tets, Heinemanns Rote Spätlese X London Market, Nagymarosi, He-
ros X Erstling aus Vierlanden, Houghton Castle X London Market. 
In t h e years to fol low the search fo r t h e best va r i e t a l combina t ions mus t 
he con t inued . 
Accord ing to our examina t ions t h e p a r t h e n o c a r p i c t rend in t h e r e d cur-
ran t var ie t i es is very p o o r : f rom 14 va r i e t i e s examined i t only occurred t o an 
insignif icant pe rcen tage in London Market, Nagymarosi piros and Kaukázusi 
piros. I n t h e p a r t h e n o c a r p i c f rui ts a smal l number of seeds was f o u n d . These 
f indings a re co r robora ted b y the re la t ive l i te ra ture . P O R P Á C Z Y ( 1 9 6 2 ) in Fay's 
red c u r r a n t var ie t ies f o u n d also p a r t h e n o c a r p i c t r end a n d states t h a t in some 
red c u r r a n t var iet ies p a r t h e n o c a r p y can be induced. 
Conclusions 
Raspberry 
The 14 raspber ry var ie t ies examined are self-ferti l izing. 
The h igher f ru i t s e t t i ng per cent in open pol l inat ion (40 — 90%) p r o v e the 
necessity of pol l inat ing variet ies . 
Lloyd George (H), Mailing Promise, Wädenswil Red and St. Walfried have 
been f o u n d to be the bes t poll inating p a r t n e r s . 
P a r t h e n o c a r p i c t r e n d in the r a s p b e r r y variet ies was very w e a k (1—2 
per cent) . 
Black currant 
Fer t i l iz ing abi l i ty of the 21 var ie t ies examined is v e r y variable. 
P rac t i ca l ly self-sterile varieties a r e : Baldwin, Boskoop Giant, Lees Black 
and Wellington. 
T h e o t h e r variet ies t es ted are self-fer t i le between 20 and 80 per c e n t . 
Open fer t i l izat ion generally resul ts in higher f r u i t se t t ing. 
The var ie t ies Wellington and Baldwin are m u t u a l l y sterile ( in te r incom-
patible) . 
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In the v a r i o u s combina t ions Boskoop Giant, Goliath (H) , Goliath (F) a n d 
in the trial w i t h newer var ie t ies Boskoop Giant and Silvergieter or reciprocal ly 
Wellington X X X , Mendip Cross, Laxten"s Raven, Rosenthals Schwarze and Amos 
Black have p r o v e d to be the b e s t pol l inat ing pa r tne r s . 
P a r t h e n o c a r p y and apomix i s could be a l so demons t ra ted and pa r t i cu la r ly 
t h e trend in t h e va r ie ty Goliath (F) is r e m a r k a b l e . 
Red currant 
The self-fer t i l iz ing abi l i ty of the 14 v a r i e t i e s examined is variable. 
Very p o o r l y self-fertile (3 — 20 per cent ) a r e : Heros, London Market, Hol-
länder Rote, Erstling aus Vierlanden. 
Medium self-ferti le (20—40%) Fáy féle termékeny, Hollandi piros. Prolific, 
Versaillesi piros a n d Houghton Castle. 
Readily se i f ing (40 — 6 0 % ) Red Lake, Jonkheer van Tets, Nagymarosi, 
Kaukázusi piros and Heinemanns Rote Spätlese. 
8 0 — 9 0 % resul ts of open fert i l izat ion p r o v e tha t h igher yields can b e 
obta ined wi th p rope r pol l inat ing varieties. 
The p a r t h e n o c a r p i c t r e n d in the red c u r r a n t varieties is v e r y poor. I t h a s 
occurred to a lower per cent in London Market, Nagymarosi and Kaukázusi 
piros. 
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DATA ON THE POSSIBILITIES 
OF CONTROLLING POTATO VIRUS 
I I I . EXAMINATIONS W I T H T H E DUTCH M E T H O D 
B y 
J . H O R V Á T H 
R E S E A R C H I N S T I T U T E FOR P L A N T P R O T E C T I O N , B U D A P E S T 
Our studies done with the Dutch method revealed t h a t potato virus X and 
potato virus S infections had not been reduced in comparison to the untreated control 
plots and infection of po ta to virus S had increased in case of certain varieties (Giilbaba, 
Kisvárdai Rózsa, Somogyi Korai, Somogyi Sárga). 
Concerning the yields which were unfavourably affected by the extremely dry 
weather, it was noted t h a t at the opt imum time of de-stemming (July 12) the yield had 
been 57.6% less than t h a t of the controls. 
The infection of pota to virus Y and pota to leaf-roll v i rus has been reduced with 
16.5 percent (average of varieties) compared to the check provided the de-stemming has 
been done before the mass-flight of the aphid vectors. At a la ter de-stemming, t he occur-
rence of potato virus Y and potato leaf-roll virus was raised, but has occurred in the 
period between 12 and 21 July. The higher sugar content of the early de-stemmed tu-
bers (compared to the check) could not be proven. 
In t roduc t ion 
P r o b a b l y one of t h e m o s t effective m e t h o d s in the s t ruggle against p o t a t o 
viruses s p r e a d b y vec tors is de-s temming , the so-called Dutch m e t h o d . I t s 
in t roduct ion has been b r o u g h t about b y t h e fac t tha t in ce r ta in years t h e sum-
mer m i g r a n t s of Myzus persicae Sulz. h a s appeared ea r ly , a t the b e g i n n i n g of 
the growing season and t h a t if these w inged individuals h a v e invaded f r o m the 
nonselected, h ighly- infected po ta to plots t o t h e selected seed pota to p l o t s t l iey 
have caused a s t rong p r i m a r y virus in fec t ion . I n order to ou t ru l e this poss ib i l i ty 
the early i n t e r rup t ion of t h e connection b e t w e e n stem a n d tube r was i n t r o d u c -
ed. The p r e m a t u r e i n t e r r u p t i o n of deve lopmen t lias been k n o w n for m a n y y e a r s : 
including t h e f u n d a m e n t a l me thod of M O R R E N (cit. L A R G E 1 9 4 0 ) it l ias a pa s t 
of more t h a n one h u n d r e d years . Never the less up to the p r e s e n t t ime i t h a s still 
no t been unambiguous ly p r o v e d tha t t h e in te r rup t ion of assimilatory a c t i v i t y 
is free of r i sk . T h e p rocedure is, however, k n o w n to be widespread and i t s p o p u -
lar i ty is increas ing. In H o l l a n d , K O O S T E R M A N ( 1 9 6 2 ) r e p o r t e d tha t t h e m e t h o d 
of early ha rwes t ing had been in t roduced as early as 1930 and f rom 1940 on-
wards a compulsory ha rwes t i ng t ime h a d been fixed a n n u a l l y d e p e n d i n g on 
the size of t h e aphid popu la t ions . E a r l y harwest ing w a s changed in 1946 on 
account of t h e poor s to r ing qualities of certain va r i e t i e s to d e - s t e m m i n g 
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( S A L Z M A N N 1950, D E L I N T 1958) which is t o d a y known as t h e de-s temming 
me thod . On t h e basis of t h e D u t c h exper iences the n u m b e r of publ ica t ions 
released in r e c e n t years in t h e different c o u n t r i e s is a lmost innumerab le . T h e 
scope of this s t u d y does no t p e r m i t the e v a l u a t i o n of these in detai l and t h e r e -
fo re we mus t b e content w i th quot ing only a f e w publ ica t ions , though th i s is 
n o t any th ing n e a r t h e comple te l isting ( A R T N E R 1959, B I R E C K I — G A B R I E L 1962, 
B L A S Z Y K 1959, В о о с к 1962, B O T H E 1961, C R U C Q — D E L I N T 1955, C U N N I N G -
H A M et al. 1 9 5 2 , E H R E N F O R S 1 9 6 0 , F I S C H N I C H — T H I E L E B E I N 1 9 5 8 , G O E R L I T Z 
1955a, b, H E R B E R 1963, H O F S T E I N 1960, H Ü L S M A N N 1963, J E R M O L J E V — 
P R U S A 1 9 6 1 , J O S E P H et al. 1 9 5 7 , K E L L E R — M Ü N S T E R 1 9 6 1 , K E L L E R — W E I S S 
1 9 5 6 , K O R O H O D A — M I L C Z A K 1 9 6 0 , L E H M A N N - B E C K O W 1 9 6 3 , L Ü D D E C K E 1 9 5 6 , 
M A L E C 1960, M Ü N S T E R 1952a, b , 1958, P E H O V A K 1964, P F E F F E R 1959, S H A W 
1 9 5 5 , S C H I C K 1 9 5 3 , S C H L E U S E N E R 1 9 5 4 , S C H W E I G E R 1 9 6 1 , W R I G H T — H U G H E S 
1964, etc.). 
In H u n g a r y SZIRMAI ( 1 9 3 9 ) was to i n t r o d u c e the de - s t emming m e t h o d of 
growing seed-pota toes . R e c e n t l y the works of T E I C H M A N N ( 1 9 5 9 ) , H I N F N E R — 
C S Á K ( 1 9 6 0 ) , B o c z ( 1 9 6 0 ) , F O R G Ó ( 1 9 6 2 ) , R É T H Y ( 1 9 6 3 , 1 9 6 4 ) t rea ted in d e t a i l 
t h e perspect ives of the app l i ca t ion of this m e t h o d in H u n g a r y . The w o r k of 
S C H Ü L L E R (cf. 1 9 6 3 ) gives a comprehens ive s u r v e y of the p r o b l e m s included in 
l i te ra ture a n d involved in t h e method . R e g a r d i n g pa thology , t h e effect iveness 
of the me thod achieved general sat isfact ion in t h e early per iod of its app l ica t ion . 
T h e opinions on t h e economic aspects of t h e quest ion were f r equen t ly c o n t r a -
d ic tory because t h e expenses of t h e method h a d exceeded t h e expenses of con-
vent ional p o t a t o product ion . Therefore , in r e c e n t years defol ia t ion with h e r b i -
cides and mechan iza t ion s u p p l a n t i n g m a n u a l haulm-pul l ing and leaf c u t t i n g 
( the la t ter even have u n f a v o u r a b l e effects; A R E N Z 1 9 5 9 ) h a v e become inc reas -
ingly widespread . 
The r e su l t s achieved b y b o t h methods h a v e been so f a r excellent in spec ia l 
regard to m a n p o w e r usage a n d t h e increasing labor shor tage . Undoub ted ly t h e 
a fo rement ioned methods a r e , however, f a r f r o m being pe r fec t . Seconda ry 
effects as for i n s t ance cer ta in defoliants d a m a g i n g the t u b e r s (SALZMANN 1963 
cit . K Ö H L E R 1 9 6 4 , G U S T A F S S O N 1 9 6 4 , W E N Z L 1 9 6 5 , the oral communica t ions of 
G I M E S I — H I N F N E R ) , the t o x i c i t y to h u m a n s ( R A I N I S S 1 9 6 2 , B O T H E 1 9 6 3 , 
R É T H Y 1 9 6 4 ) a n d the u n f a v o u r a b l e a f fec t on second c rops ( W E N Z L 1 9 5 8 ) 
produce a lot of d isagreement on their use. K A B I E R S C H ( 1 9 6 3 ) is of the op in ion 
t h a t the p e n e t r a t i o n of t h e t u b e r by the herb ic ides or t h e var ious de fo l i an t s 
a n d the c o n s e q u e n t damag ing mus t cer ta in ly b e regarded as inconclusive. 
Besides t h e un favou rab l e effects it m u s t be stated w i t h o u t the shadow of 
a doubt t h a t t h e early i n t e r r u p t i o n of r i p e n i n g in many respec t s (increase of 
tillering ab i l i ty , vigour of q u i c k deve lopment , tendency to f lower earlier, e tc . ) 
lias f avourab le effects on t h e seed-po ta toes ( S A L Z M A N N 1 9 4 8 , K Ö R N E R 
1950, etc.). 
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T h e r e c o g n i t i o n of t h e s t i m u l a t i n g a f f e c t o n t h e y i e l d ( N E I T Z E L — P F E F -
FER 1959) h a s g i v e n a n e w s w i n g t o r e s e a r c h . B u t i n t h e p a t h o l o g i c a l l y a n d e c o -
n o m i c a l l y o r i e n t e d s t u d i e s of e a r l i e r y e a r s l i t t l e a t t e n t i o n w a s p a i d t o t h o s e 
p h y s i o l o g i c a l a n d b i o c h e m i c a l e f f e c t s w i t h o u t w h i c h t h e m e t h o d c a n n o t b e 
c o r r e c t l y j u d g e d . R e c e n t l y t h e s e q u e s t i o n s h a v e b e e n e x t e n s i v e l y t r e a t e d a n d 
t h e r e s u l t s a c h i e v e d u p t o n o w h a v e c o n s i d e r a b l y b r o a d e n e d o u r k n o w l e d g e of 
t h e t h e m e a n d b r o u g h t u s c l o s e r t o a f u l l e r u n d e r s t a n d i n g of t h e p r o b l e m 
( F I S C H N I C H 1 9 5 9 , J E R M O L J E V — P R U S A 1 9 6 1 , B R E Y A N et al. 1 9 6 2 , H E I L I N G E R 
1 9 6 3 , c f . K Ö H L E R 1 9 6 4 ) . 
Our experiments were carried out at the P lan t Growing Exper iment Station of the Col-
lege of Agriculture at Keszthely with potato varieties produced for our experiments in 1961 
(HORVÁTH 1966a). The different varieties were forced (pre-treated) between February 15 and 
April 8 of 1962 with the method described in an earlier publication of the present au thor 
(HORVÁTH 1966b). Following the tuber selection carried out on the basis of light effects the 
different varieties were planted in 100-hill plots with row and hill distances of 70 and 35 cm., 
respectively, on April 9 and 10. 
The experiments were done in 4 replications and 7 treatments. Among the 7 t rea tments 
one was the control and in case of 6 treatments de-stemming was done a t different times be-
tween June 30 and August 18. Manual de-stemming (haulm pulling) was purposely used in the 
experiments for at the time of the experiment there had been no tested effective herbicides 
available in Hungary. 
During the growing period selections were made in the experiments on three occasions 
(May 5—9, May 21 and June 4). 
D u r i n g t h e e x p e r i m e n t s t h e d e g r e e of v i r u s i n f e c t i o n o f t h e d i f f e r e n t v a -
r i e t i e s w a s s t a t e d f o r t h e d i f f e r e n t d e - s t e m m i n g d a t e s i n t h e s e c o n d y e a r of 
g r o w i n g ( T a b l e 1). T h e r e s u l t s s h o w t h a t t h e i n c i d e n c e of p o t a t o v i r u s X a n d 
M a t e r i a l a n d M e t h o d s 
R e s u l t s 
1. Virus infection 
Table 2 
Results of the examination of the value number of Infection 
Name of va r i e ty 
Value of infection 
(Total occurrence of viruses) 
1961 1962 1963 
Somogyi Kifli 
Gülbaba  
106 
143 
118.5 
95 
87.5 
87.5 
57 
107 
82 
41 
46 
51 
59 
98 
78 
62 
55 
77 
Kisvárdai Rózsa 
Mindenes 
Somogyi Korai 
Somogyi Sárga 
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Table 1 
Results of the virus examinations in the second year of grotvth in % 
T r e a t m e n t s 
N a m e of va r ie ty 
1 2 3 4 s 6 7 N u m b e r of selected 
Time of de -s temming p l an t s (1962) 
18. 8. 31. 7. 30. 6. 10. 8. 12. 7. 21. 7. Control 
7/7/36/10"' 
60/17h) 
5/7/40/8 
60/15 
5/6/41/2 
54/8 
7/9/39/6 
61/15 
6/6/38/4 
54/10 
6/6/35/9 
56/15 
6/7/40/11 
59/18 
27 
22/8/51/22 
103/30 
20/6/61/20 
107/26 
18/3/58/10 
89/13 
16/7/54/16 
93/23 
20/3/56/10 
89/13 
19/5/55/17 
96/22 
21/6/50/21 
98/27 
41 
Kisvárdai Rózsa 10/10/41/18 
79/28 
15/8/35/19 
77/27 
12/5/36/6 
59/11 
11/10/38/18 
77/28 
12/6/41/6 
72/12 
13/6/39/6 
63/12 
12/10/36/20 
78/30 
61 
2/2/36/22 
62/24 
1/1/38/16 
56/17 
-/1/36/2 
39/3 
2/3/37/18 
60/21 
1 / - /30 /3 
34/3 
3/—/41/8 
52/8 
2/2/38/20 
62/22 
26 
Somogyi Korai 3/11/32/12 
58/23 
1/8/36/14 
59/22 
3/1/40/5 
49/6 
3/8/30/13 
54/21 
2/2/33/5 
32/7 
4/5/30/10 
49/15 
2/10/31/12 
55/22 
20 
Somogyi Sárga 2/6/38/30 
76/36 
3/5/34/10 
52/15 
3/5/34/5 
52/10 
4/6/40/26 
76/32 
3/3/37/8 
47/11 
2/3/40/10 
50/13 
3/8/36/28 
77/36 
27 
Note: a) The first, second, third, and fourth arabic numerals indicate the occurrenre of potato virus X , potato virus Y, potato virus S and 
potato leaf-roll virus, respectively, 
b) The numerator contains the value of virus infection (total occurrence of viruses) and the denominator contains the total 
occurrence of potato virus Y and potato leaf-roll virus. 
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p o t a t o virus S do n o t differ fo r t h e various d a t e s of de-s temming . The ear ly 
i n t e r rup t ion of t h e growing per iod ( June 30) r educed the in fec t ion of p o t a t o 
v i rus Y and p o t a t o leaf-roll v i rus in all var ie t ies . In comparison t o t h e control 
t h e over-all in fec t ion of po t a to v i rus Y and leaf-rol l virus were r e d u c e d b y 8 % 
for Somogyi Kifli, 1 4 % for Gülbaba, 18% for Kisvárdai Rózsa, 1 9 % for Min-
denes, 1 5 % for Somogyi Korai a n d 2 5 % for Somogyi Sárga. T h e n e x t da te of 
de-s temming ( J u l y 12) seems to show no increase whatsoever in compar ison to 
t h e J u n e 30th t r e a t m e n t in r egard to the incidence of po ta to v i rus Y and p o t a t o 
leaf-roll v i rus sp read by vectors . B u t the inc idence of viruses m a r k e d l y in-
creased everywhere for the second year of growing on those p lo t s where de-
s t emming had been done a f t e r J u l y 21. The incidence of p o t a t o v i rus Y and 
p o t a t o leaf-roll v i rus showed an even greater increase whenever de-s temming 
had been done even la ter , b u t t h e y were fa r f r o m being so in tens ive as be tween 
J u l y 12 and 21. T h e results of ou r examina t ion are fa i thfu l ly r e f l ec ted b y t h e 
resul t s of the biological examina t ions of vec tors . The expe r imen t s of BORTJS 
et al. (1965) s t a t e d t h a t the m a x i m u m aphid in fec t ion had occur red on Ju ly 11 
and showed an essent ia l reduc t ion on the 18th of J u l y ; at the end of the mont l i 
t h e aphids h a d d isappeared . 
W h e n examin ing the indices of infect ion i t became clear t h a t t h e incidence 
of viruses had been reduced a l t h o u g h in compar i son to the d a t a of 1961 — b u t 
re la t ive to t h e observa t ions of 1962 — it h a d r isen in case of ce r t a in variet ies 
(Table 2). A l t h o u g h t h e incidence of viruses sp r ead b y vectors a n d also of po-
t a t o vi rus X could be essential ly reduced (Table 3) the occurrence of p o t a t o 
Table 3 
Comparison of the occurrence of the individual viruses 
Name of variety 
Occurrence of viruses in /о 
1961 1963a> 
P V X b ) PVYC> py S r t ) PLRV e> PVXb> PVYC> pvs*o PLRV'9 
Somogyi Kifli 15 33.5 32.5 25 6/6 6/7 38/40 4/11 
Gülbaba 22 12.5 69.5 39 20/21 3/6 56/50 10/21 
Kisvárdai Rózsa 13.5 9 39 57 12/12 6/10 41/36 6/20 
Mindenes 8 5 59 23 1/2 
- / 2 30/38 3/20 
Somogyi Korai 11.5 13.5 48.5 14 2/2 2/10 33/31 5/12 
Somogyi Sárga 10 11 35.5 31 3/3 3/8 37/36 8/28 
Note: a) The numerator contains the figure for the virus infections of the second year of growing 
of plots de-stemmed on July 12 and the denominator the figure of the virus infection 
of the second year of growth of the control plots 
b) Potato virus X 
c) Potato virus Y 
d) Potato virus S 
e) Potato leaf-roll virus 
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virus S considerably increased — especial ly in 1963 —- result ing in t h e unfa -
vourable change of t h e indices of in fec t ion . 
2. Yields 
T h e yields were closely re la ted t o t h e t ime of t h e in te r rup t ion of the 
growing per iod. In case of the earl iest de - s temming d a t e (June 30) t h e t o t a l 
yield was generally 6 6 . 2 % less for t h e average of all var ie t ies t han for t h e con-
trols. T h e op t imum de-s temming d a t e ( Ju ly 12) p roduced in all ins tances 
57.6% less yield a m o n g t h e test plots t h a n among t h e controls (Table 4). W h e n 
the d a t e of de - s temming was Ju ly 21 t h e t e s t plots p r o d u c e d 4 5 % less t h a n the 
controls . B u t on the a v e r a g e po ta to v i r u s Y and p o t a t o leaf-roll v i rus show a 
to ta l increase of 5 % w h i c h , pathological ly speaking, implies a loss g r ea t e r t h a n 
the 1 2 . 6 % yield gain in comparison t o the earl ier de-s temming ( J u l y 12). 
According to the e x p e r i m e n t a l da ta , the re fo re , if de - s t emming is done a t the 
op t imal t i m e we have t o count on grea t losses in yield in order to gain re la t ive ly 
hea l thy seed-pota toes . Nevertheless i t m u s t be emphas ized t h a t in t h e spring 
of 1962 t h e weather w a r m e d up m u c h slower and du r ing vegeta t ion precipi-
ta t ion was on the a v e r a g e 25 mm. less t h a n the mean a m o u n t of 40 yea r s (HOR-
V Á T H 1966b, Table 4) . I n my view if t h e p lan t ing h a d been done in t i m e and 
the w e a t h e r had been be t t e r , as well as f avourab le prec ip i ta t ion , t h e yield 
would h a v e been essent ia l ly higher a t t h e t ime of a p h i d infes ta t ion . I n the 
expe r imen t s it was obse rved whether t h e early h a r v e s t i n g is followed b y reduc-
Table 4 
Examination of the yield 
N a m e of var ie ty 
Average 
yield 
pe r 
p l an t 
1961 
dkg/ 
p l a n t 
Trea tments 
I n t h e second 
year of growth 
1963 
dkg/p lan t 
1 2 3 4 5 6 7 
D a t e of de-Stemming 
Date of harvest ing 
18. 8. 31. 7. 30. 6. 10. 8. 12. 7. 21. 7. Control 
6. 9. 21. 8. 23. 7. 31. 8. 1. 8. 8. 8. 24. 9. 
Somogyi Kifli 30 36 25 16 28 20 23 40 
30/32°) Gülbaba  25 25 15 10 20 14 15 28 
Kisvárdai Rózsa .. . 80 95 80 31 93 35 60 102 20/19 
Mindenes 88 76 48 28 56 33 44 96 86/84 
Somogyi Korai .... 60 70 56 30 62 37 47 73 90/92 
Somogyi Sárga 83 84 61 32 72 45 50 95 85/80 
Note: a) The numerator expresses the results of the second year of the plots de-stemmed on 
Ju ly 12 while the denominator the figures for the second year of growth of the control 
plots 
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t i o n i n t h e s e c o n d g r o w i n g of t h e n e x t y e a r . I n 1963 f o r t h i s r e a s o n w e c o m p a r e d 
t h e p l o t s d e - s t e m m e d o n J u l y 12 t o t h e s e c o n d g r o w i n g of t h e c o n t r o l p l o t s a n d 
s t a t e d t h a t t h e r e h a d b e e n n o d i f f e r e n c e s i n t h e s e c o n d g r o w i n g ( T a b l e 4 ) . T h e 
Table 5 
Grouping of the tubers according to standard measurements, % 
Trea tmen t s 
1 1 2 3
 ! 4 1 5 б 7 
Standard 
N a m e of var ie ty I t a t e ot de-stemming m e a s u r e m e n t ^ 
Da t e of harvesting m m 
1%. 8. 31. 7. 30. 6. 10. 8. 12. 7. 21. 7. Control 
6. 9. 21. 8. 23. 7. 31. 8. 1. 8. 8. 8. 24. 9. 
Somogyi Kifli 18.4 18.9 34.6 23.6 21.9 15.1 30.9 0 - 3 4 
71.1 73.2 60.9 65.2 73.9 77.5 58.2 3 5 - 7 9 
7.3 5.4 4.5 7.6 4.2 6.1 6.7 8 0 - 1 0 0 
2.6 2.5 — 3.6 — 1.3 2.3 101 - 1 2 0 
0.6 
- — — -
1.9 above 121 
Giilbaba  30.2 16.2 27.4 25.3 26.8 17.1 23.6 0 - 3 4 
60.2 76.9 70.3 62.3 67.4 75.9 66.5 35 -79 
7.7 6.9 2.3 10.2 5.8 7 6.4 8 0 - 1 0 0 
1.9 — — 2.2 - — 3.5 101 120 
— 
-
— - — - -
above 121 
Kisvárdai Rózsa . . . 19.9 17.2 11.9 16.5 16.7 17.5 33.3 0 - 3 4 
44.4 59.3 77.8 56.4 61.3 58.9 52.6 3 5 - 7 9 
21.5 19.4 10.3 19.3 19.1 16.6 7.4 8 0 - 1 0 0 
11.5 4.1 — 7.2 2.9 7 4.3 101-120 
2.7 
— 
0.6 
— — 
2.4 above 121 
Mindenes 32.2 34.2 66.6 37.2 32.5 30.2 47.6 0 - 3 9 
59.1 61.3 32.4 55.4 63.5 66.6 44.7 4 0 - 6 0 
5.6 2.6 1 7.1 4 3.2 5.2 6 1 - 8 0 
3.1 1.9 
— 
0.3 
— -
2.4 above 81 
Somogyi Korai . . . . 32.8 18.5 41.8 26.8 34 21 38.2 0 - 3 9 
57.9 73.5 56.4 62.6 59.3 71.6 52 4 0 - 6 0 
7.4 5.9 1.8 8.1 4.9 4.8 6.3 6 1 - 8 0 
1.9 2.1 
— 
2.5 1.8 2.6 3.5 above 81 
Somogyi Sárga 15.8 18.4 48.1 20.9 16.9 15.4 31.8 0 - 3 9 
63.5 67.9 50.8 58.2 76.5 74.3 53.2 4 0 - 6 0 
18.9 9.2 1.1 17.6 6.6 8.2 10 6 1 - 8 0 
1.8 4.5 
— 
3.3 
— 
2.1 5 above 81 
Note: a) According to the Hungarian s tandard No. MSZ/6377/1960. 
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p r o p o r t i o n of s t andard-s ized t u b e r s of the yield m a y be seen in Tab le 5. T h e 
resu l t s show t h a t t h e highest pe r cen t age of t u b e r s sui table for p l a n t i n g m a y be 
f o u n d in the plots de - s temmed on J u l y 12 (76 .6%) . In the a v e r a g e of all t h e 
va r i e t i e s the size of t h e seed-pota toes of the u n t r e a t e d control p lo t s comprises 
6 1 . 5 % of the t o t a l y ie ld . 
3. Content analysis of the potato varieties 
Dur ing the c o n t e n t analysis t h e water c o n t e n t of the m e a n sample of t h e 
d i f f e r e n t plots was r educed while t h e i r d r y - m a t t e r content inc reased according 
to t h e successive d a t e s of de - s t emming . I t was impossible to d r a w conclusions 
Table 6 
Results of the examination of the content 
Trea tments 
1 2 3 4 
* 
<• 7 
N a m e of variety D a t e of de-stemming 
Content 
analysis 
D a t e of harvesting 
18. 8. 31. 7. 30. 6. 10. 8. 12. 7. 21. 7. Control 
11. 9. 26. 8. 28. 7. 5. 9. 6. 8. 13. 8. 29. 9. 
Somogyi Kifli .... 73.6 77.4 70.8 75.2 73.6 — water 
— 
26.4 22.6 29.2 24.8 26.4 
— 
dry-matter 
— 
0.92 0.66 0.61 0.71 0.60 0.66 sugar 
77.4 29.4 77.2 78.4 77.4 
— 22.6 20.6 22.8 21.6 22.6 — dry-matter 
— 
0.49 0.54 0.39 0.45 0.56 0.64 sugar 
Kisvárdai Rózsa . . — 74.6 77.6 7 4 , - 77.2 74.6 — water 
25.4 22.4 2 6 , - 22.8 25.4 
— 
dry-matter 
0.45 0.57 0.45 0.40 0.60 0.50 sugar 
Mindenes - 74.2 78.6 73.4 77.2 74.2 
— 
water 
— 25.8 21.4 26.6 22.8 25.8 — dry-matter 
— 
0.60 1.03 0.80 0.87 1.06 1.14 sugar 
Somogyi Korai . . . — 77.6 79.6 77.6 78.2 77.6 — water 
— 
22.4 20.4 22.4 21.8 22.4 — dry-matter 
— 
0.48 0.76 0.24 0.46 0.39 0.24 sugar 
Somogyi Sárga .. . — 78.8 81,— 77.4 79.2 78.8 — water 
— 
21.2 19.— 22.6 20.8 21.2 — dry-matter 
— 
0.60 0.66 0.50 0.76 0.77 0.99 sugar 
Note: a) The examinations were not performed because of a technical error 
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f r o m t h e r e s u l t s o f e x a m i n a t i o n s o f t h e a v e r a g e s u g a r c o n t e n t . W e c o u l d n o t 
s u c c e e d i n p r o v i n g o u r s u p p o s i t i o n b a s e d o n t h e w o r k s of H O P E et al. ( 1 9 6 0 ) 
t h a t s u g a r c o n t e n t i n c r e a s e d i n t h e p l o t s d e - s t e m m e d a t a n e a r l y d a t e ( T a b l e 6 ) . 
4. Storage 
W e h a v e s t o r e d f r o m t h e f i r s t g a t h e r i n g d a t e ( J u l y 2 8 ) , t h e y i e l d s of t h e 
d i f f e r e n t p l o t s i n f o r c i n g b o x e s c o v e r e d w i t h a n 8 0 c m . l a y e r of s t r a w , t h e n 
f r o m t h e m i d d l e o f O c t o b e r t h e y i e l d w a s p l a c e d in a n u n d e r g r o u n d s t o r a g e 
c e l l a r . T h e h i g h t e m p e r a t u r e s o f J u l y a n d A u g u s t d i d n o t r e s u l t i n a n y p h y s i o -
l o g i c a l d e g e n e r a t i o n of t h e s t o r e d p o t a t o e s a n d i n t h i s r e s p e c t i t w a s i m p o s s i b l e 
t o s t a t e t h e d i f f e r e n c e s b e t w e e n t h e y i e l d s of e a r l y g a t h e r e d a n d c o n t r o l p l o t s . 
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THE TRACE ELEMENT CONDITIONS 
OF SOME MOOR AREAS IN HUNGARY 
By 
D . G Y Ő R I 
C O L L E G E O F A G R I C U L T U R A L S C I E N C E S K E S Z T H E L Y , D E P A R T M E N T O F S O I L S C I E N C E 
The total and mobile trace element contents of Hungarian pea t soils were exam-
ined. Investigations extended to the determination of Mn, Cu, Zn and Mo as well as of 
exchangeable Mg content. I t has been established t h a t the exchangeable Mg content of 
Hungarian pea t soils is high so tha t they presumably do not require Mg fertilization. 
The total Mn content of Hungar ian peat soils is medium but the mobile Mn content is 
low so tha t Mn fertilizer application on these soils is justified. Tota l Cu content of t he 
moor soils is low while mobile Cu content insignificant so that Cu fertilizer application 
on these soils is necessary. The Zn content of our pea t soils is adequate so that in our 
opinion they do not require Zn fertilizer application. Mo content of peat soils in H u n -
gary is high which manifests itself also in the high Mo content of moor hay. Upon the 
effect of the high Mo content Mo toxicity develops in cattle which, on account of t he 
low Cu content , still increases. According to our investigations irrigation had no impac t 
on the mobile trace element content of soils. 
Introduct ion 
The t r ace e lement condi t ions of moor soils in H u n g a r y a r e insuff ic ient ly 
s tudied . We h a r d l y dispose of d a t a in connec t ion with t h e t race e l e m e n t 
con ten t s of these soils. There fo re it seemed su i t ab l e for the p u r p o s e in view t o 
measure t h e t r ace element suppl ies of pea t soils in H u n g a r y a n d to de t e rmine 
w h a t a m o u n t of mobile t race e lement con ten t t h e y dispose of. On the bas is of 
these da ta r ecommenda t ions should be made in connection w i t h t h e appl ica t ion 
of t race e lement ferti l izers. 
In H u n g a r y t h e h igh-moor or s p h a g n u m pea t s are of m i n o r s ignif icance, 
because t h e y ra re ly occur a n d on account of t h e i r extension h a v e no p rac t i ca l 
impor t ance . A high signif icance is a t t a ched , however , t o f l a t moors w h i c h 
occupy a compara t ive ly larger a rea (about 100 000 hectare, 1.5 — 2 per cen t of 
sown area). Thei r impor t ance in agr icul ture cons is t s in the f a c t t h a t they s u p p l y 
a grea t a m o u n t of forage. Moreover , t hey can h e readily u s e d in ho r t i cu l tu re 
a n d in supply ing mineral soils w i th organic m a t t e r . 
I t is pa r t i cu la r ly i m p o r t a n t to know t h e mineral m a t t e r content of t h e 
pea t soils and in t h e f i rs t p lace the i r t race e l e m e n t conten t , t o be able t o in-
crease the biological value of p l a n t s grown on moors or to c o m p l e t e it . Bes ides , 
we wan ted to o b t a i n an answer to the ques t ion whether t h e disease occur r ing 
in animals fed on moor h a y was in connect ion w i t h the mine ra l content of h a y 
or pea t soil, respect ively . 
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I t is a well-known f a c t tha t p e a t soils are poor in minerals a n d conse-
quently t h e i r trace e l e m e n t content is low, too. Minera l ma t t e r c o n t e n t of 
high-moor p e a t s is t h e lowes t , t h a t of f l a t moors is somewha t h igher a n d so 
is their t r a c e element c o n t e n t . This is, however , still considerably less t h a n the 
trace e l e m e n t content of mineral soils. F r o m the v i ewpo in t of t r a ce e lement 
contents a dist inction m u s t be made b e t w e e n to ta l a n d mobile t r a ce e lement 
nut r ien ts of t h e soil. 
Re la t ionsh ip of t o t a l t race e lement content of p e a t soils wi th geological 
factors was examined in de ta i l by S A L M I (1963) who establ ished t h a t lowest 
trace e l emen t content w a s found in Sphagnum and h ighes t in Carex p e a t s . A 
high Mo c o n t e n t was f o u n d b y this a u t h o r in the F inn i sh moor soils e x a m i n e d 
which, in h i s opinion, is connected w i t h t h e high Mo conten t of f u n d a m e n -
ta l rock. 
High a m o u n t s of Mo were found in t h e peat soils a lso b y P E I V E ( 1 9 6 0 ) and 
several o t h e r authors . F r o m the v iewpoin t of the s u p p l y of plants w i t h t race 
element n u t r i e n t s not t h e t o t a l but t h e mobi le t race e lement con ten t s of the 
soil are of p r i m a r y i m p o r t a n c e . 
Accord ing to the d a t a of S I L L A N P Ä Ä (1962) t h e mobile Mn c o n t e n t of 
organic ( p e a t ) soils is a m u l t i p l e o f t h a t of t h e mineral soils. 
Accord ing to the d a t a of S C H A C H T S C H A B E L ( 1 9 5 5 ) t h e soils below a 1 5 ppni 
Mn con ten t a re poorly p r o v i d e d with M n . 
L U N D B L A D ( 1 9 5 6 ) in t h e inves t iga t ion of moors in Sweden es tab l i shed 
t h a t on t h e s e soils the Cu conten t was n o t sufficient fo r t h e crops. In bis opin-
ion, however , the Cu de f i c i ency cannot b e ascribed to t h e format ion of insol-
uble C u - h u m u s compounds . The la t te r process cannot be demons t r a t ed in the 
soils e x a m i n e d al though f r equen t l y a s s u m e d by several au thors . 
The inves t iga t ions of S C H A R R E R — S C H A U M L Ö F F E L (1960) also v e r i f y th is 
opinion. T h e y found t h a t Cu fertilizer g iven in small a m o u n t s was m o r e readi ly 
available f o r t h e plants in t h e case of p e a t soils a b u n d a n t in organic m a t t e r s 
than in m i n e r a l soils. 
I V A N O V A ( 1 9 5 9 ) es tabl i shed t h a t t h e mobil i ty of Mo in t h e soil was 
greatly in f luenced b y t h e active Ca a n d /1-humate content of t h e soil. 
Both are f o u n d in grea ter amoun t s in f l a t moor p e a t s where as a r e su l t t he 
mobility of Mo subs tan t i a l ly increases. 
R O M A N I N ( 1 9 6 1 ) f o u n d higher a m o u n t s of Mo in p e a t moor soils ( 4 . 0 p p m 
tota l and 0 .8 p p m soluble Mo). This is a higher value t h a n the Mo c o n t e n t of 
the H u n g a r i a n mineral soils examined b y G Y Ő R I ( 1 9 6 2 ) . 
To t h e s t a t e of s u p p l y by trace n u t r i e n t s of t h e crops it can also be 
concluded f r o m the fact t h a t the t race e l emen t con ten t of wild p l an t s on pea t 
soil is i den t i ca l or lower t h a n in p lan t s grown on mine ra l soils. In H u n g a r y 
T Ö L G Y E S I (1962, 1965) e x a m i n e d the t r a c e element c o n t e n t of wild p l a n t s and 
found the M n and Cu c o n t e n t of Dactylis glomerata L. a n d Arrhenaterum elatius 
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(L) I . et С. Prese on p e a t soils were subs tan t ia l ly lower than t h a t of plants 
grown on minera l soils. Zn content of t h e plants is iden t i ca l while Mo content 
is f ive fo ld and in t h e case of Lotus corniculatus L. e igh t fo ld as c o m p a r e d with 
t h a t of p l a n t s grown on minera l soil. According to t h e a u t h o r the d isease in the 
ca t t l e f ed on hay f r o m t h e moors can b e explained w i t h t h e toxic e f f e c t of Mo. 
T h e Mo con ten t of t h e moor h a y is h igh while the Cu c o n t e n t is exceedingly low. 
T h u s t h e Cu to Mo ra t io of the h a y is n o t sa t i s fac tory 
T Ó T H (1962) in his fertil izer app l ica t ion expe r imen t s conduc ted on f lat 
moor es tabl ished t h a t Cu fertil izer appl icat ion h a d in all cases a posit ive 
effect . Mn ferti l izer on t h e other h a n d was not e f fec t ive in Sudan g ras s while 
i t showed posit ive e f fec t in po t a to a n d sugarbeet . T h e above works indicate 
t h a t t h e t r ace element condit ions of H u n g a r i a n pea t soils are not sa t i s fac to ry . 
Material a n d Method 
For the purposes of examination samples were taken in nine different places from our 
moors of greater extent. These samples represent about 70 per cent of the Hungar ian moor 
area. Moreover, we examined in detail the trace element conditions of the moor in t he environ-
ment of Keszthely (Űsztatómajor, six samples). 
Sampling was conducted by having proceeded saw-tooth like on the given moor area and 
mixed the point samples taken from 6—8 places front a depth of 0 20 cm; the average sample 
thus obtained was analysed in two replications. 
The average samples of Űsztatómajor (Table 3) were obtained by mixing 10 12 point 
samples f rom a depth of 0—10 cm; these were analysed in two replications. 
Total trace element content of samples a f t e r the burning, and acid digestion was exam-
ined and likewise mobile trace element content . Extraction of the mobile t race element 
content from the soil was conducted with the following solvents: 
Element Solvent 
Mg 0.025 n Ca Cl„ 
Mn 0.5 n Mg S0 4 + 0.2% N a 2 S 0 3 
Cu 30 ml cc HN03/litre (fs = 1.39) 
Zn 1.0 n KCl 
Mo 5% N H j O H 
Soil to solvent ratio was 1 : 10 and shaking period 1 hour in every case. 
In the extract solution elements were determined with the colorimetric method (GYŐRI 
1961). Results of examinations were given for a substance dried a t 105° C. 
Results and Discussion 
Tab le 1 presents t h e to ta l t r ace e lement conten ts of the peat soils exam-
ined. W h e n compar ing these da ta w i t h those of v a r i o u s mineral soils it ap-
pears t h a t t o t a l Mn c o n t e n t in the p e a t soils is only 10 p e r cent of t h e t o t a l man-
ganese con ten t of mine ra l soils, while Cu content is a b o u t 20 per cen t . T o t a l Zn 
con ten t of t h e soils examined is a b o u t identical wi th t h e tota l Zn c o n t e n t of 
H u n g a r i a n mineral soils. To ta l Mo c o n t e n t of our p e a t soils is higher t h a n that 
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Table 1 
Total trace element content of Hungarian peat soils 
(calculated for matter dried a t 105 °C) 
N u m b e r 
of 
s a m p l e 
S t a t i o n 
Ignit ion 
losses 
% (500 °C) 
M n Cu Zn Mo 
p p m 
i Balatonederics . . . . 41.3 188.7 4.20 35.0 3.16 
2 Mihályháza 48.6 159.0 3.98 134.4 2.24 
3 Hanságfalva 61.8 84.2 4.79 115.4 4.35 
4 Sármellék 74.5 80.2 5.55 120.5 4.37 
5 Zalaapáti 64.5 129.7 4.24 129.7 2.78 
6 Vindornyaszőlős . . . 62.1 294.2 4.60 110.0 2.32 
7 Ordacsehi 54.8 74.4 4.96 142.0 2.07 
8 Kecel 51.6 63.5 5.24 98.0 2.49 
9 Usztatómajor 61.0 173.1 3.72 59.9 1.68 
of t h e Hungar ian mine ra l soils. T a b l e 4 presents t h e mobile t r a c e element con-
t e n t of peat soils i n pe r cent of t o t a l t race e l emen t content . 
Magnesium. F r o m the T a b l e s i t appears t h a t exchangeable Mg con ten t 
of p e a t soils is v e r y high, thus t h e supply of t h e s e soils wi th Mg is p resumably 
a s su red . The high exchangeable M g content is exp la ined b y t h e f a c t t ha t these 
soils develop f r o m substances of vege tab le or igin . Green p lan t s require , for t h e 
cons t ruc t ion of t h e i r chlorophyll con ten t , g rea t a m o u n t s of magnes ium. 
As a result of t h e minera l iza t ion of p lan t p a r t s this Mg is released and is 
h o u n d in exchangeab le form in t h e soil. 
Manganese. T h e active m a n g a n e s e con ten t of pea t soils consis ts of wa te r -
so luble Mn f o r m , being exchangeab le and r e a d i l y reducible . Taking i n t o 
a c c o u n t t ha t t h e p H value of t h e soils examined is above 7 t h e y do not conta in 
water-soluble f o r m of Mn. The a c t i v e Mn c o n t e n t consists exclusively of ex-
changeab le and eas i ly reducible f o r m s . The d a t a seem to p rove t h a t the ac t ive 
Mn conten t of o u r p e a t soils is v e r y low. F r o m T a b l e 4 i t a p p e a r s t ha t on ly 
0 . 6 — 6 . 7 per cent of t o t a l Mn c o n t e n t is in mobi le condit ion. T h u s an i m p o r t a n t 
p a r t of the to t a l M n content is b o u n d to organic m a t t e r , p r o b a b l y in the f o r m 
of organic complex compound s ince i t can no t h e conveyed i n t o solution e i ther 
b y exchange or b y reduct ion . T h e low active m a n g a n e s e con ten t seems to he in 
c o n t r a s t with S I L L A N P Ä Ä ' S d a t a ( 1 9 6 2 ) who f o u n d t h a t the soluble Mn conten t 
of t h e organic soils was a mul t ip le of t h a t of t h e mine ra l soils. T h e cont radic t ion 
c a n be explained b y t h e fact t h a t t h i s author h a s examined h igh-moor soils t h e 
p H of which is low. T h e pH of t h e Hungar ian p e a t soils e x a m i n e d is above 7.0 
so i t follows t h a t in these soils t h e mobil i ty of m a n g a n e s e is subs t an t i a l ly lower. 
The re fo re , the s t a t e m e n t of th i s a u t h o r according to which t h e Mn deficiency 
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in pea t soils arises no t as a resul t of b a d solubility b u t on account of t h e low 
value of t o t a l t race e lement content is n o t va l id for our p e a t soils. The t o t a l Mn 
content of our peat soils is compara t ive ly high bu t t h e mob i l e manganese con-
t e n t exceedingly low a n d therefore , Mn fer t i l izer app l i ca t ion , according t o the 
da t a of S C H A C H T S C H A B E L (1955) is j u s t i f i e d as these soils belong to t h e cate-
gory p rov ided very poor ly wi th Mn. 
T h e Mn content of t h e wild p l an t s on pea t soils is lower than in mine ra l 
soils (TÖLGYESI 1965). T h i s also verif ies t h a t the Mn s u p p l y of p l an t s is no t 
sa t i s fac tory . Mn fert i l izing of po ta to a n d sugarbeet on p e a t soils r e su l t ed in a 
s ignif icant increase of y ie ld (TÓTH 1962). This just i f ies t h e application of Mn 
fert i l izer. 
Copper. I t is a wel l -known fac t t h a t pea t soils genera l ly con ta in l i t t le 
copper. T h e copper c o n t e n t of the pea t soils depends f i r s t of all on t h e a m o u n t 
of minera l cons t i tuents . T h e da ta of T a b l e 2 verify t h a t the mobile copper 
content of our peat soils is low, so copper fertilizer app l i ca t ion on t h e s e soils 
is ce r ta in ly jus t i f ied . I n t h e Table 3 t h e mobile copper c o n t e n t of t h e sample 
f rom Usztatómajor is, on t h e other h a n d , r a t h e r high. T h i s is indicated a lso by 
the da t a of Tab le 4 showing t h a t while in o the r soils 3 — 2 1 per cent of t h e t o t a l 
Cu con t en t is mobile, in t h e samples f r o m TJsztatómajor 35 per cent of t h e t o t a l 
Cu con t en t is in mobile f o r m . To be t h i s higher mobi le con ten t in a r ead i ly 
avai lable f o r m for p l an t s is verif ied b y t h e inves t iga t ions of T Ö L G Y E S I (1965). 
The Cu-con ten t of t h e p l a n t s grown on t h e above soil subs tan t i a l ly su rpasses 
the Cu c o n t e n t of p l an t s or iginat ing f r o m o the r mineral a r eas . The e x p l a n a t i o n 
of the h igh Cu content is t h a t the area examined has o b t a i n e d about 10 kg /ha 
Cu S0 4 . Since a meadow is involved, t h e dep th of incorpora t ion a f t e r t h e Cu 
Table 2 
Mobile trace element content of Hungarian peat soils 
(calculated for m a t t e r dried at 105 °C) 
Number 
of 
sample 
Station 
p H 
Mg 
mg/100 
Mn Cu Zn Mo 
KCl н 2 о ppm 
l Balatonederics  7.8 8.0 30.0 4.6 0.17 1.9 0.62 
2 Mihályháza 7.6 7.9 21.0 1.0 0.87 2.2 0.42 
3 Hanságfalva 7.0 7.3 27.0 3.0 0.98 1.43 0.46 
4 Sármellék 7.0 7.7 24.0 5.4 0.69 1.03 0.52 
5 Zalaapáti 7.3 7.5 24.0 2.4 0.41 0.83 0.50 
6 Vindornyaszőlős 7.5 7.7 18.0 2.6 0.79 0.46 0.45 
7 Ordacsehi 7.9 8.0 36.0 1.1 0.17 0.53 0.37 
8 Kecel 7.7 8.0 21.0 1.1 0.75 1.0 0.38 
9 Usztatómajor 7.3 7.6 36.2 2.1 0.28 1.28 
— 
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Table 3 
Mobile trace element content of peat soil in the environment of Keszthely (Ûsztatômajor) 
(calculated for matter dr ied a t 105 °C) 
Sample Treatment p H n , o 
Mg 
rng/100 
Mn Cu Zn Mo 
ppm 
l Primeval meadow non i r r iga ted  7 . 2 3 44.5 6 . 8 1 .52 2.4 0 . 2 8 
2 Primeval meadow irrigated  7 . 1 0 53.0 7 .3 1 .17 2.4 0 . 3 5 
3 Primeval meadow non i r r iga ted  7 . 1 0 48.0 6 . 3 1 .24 3.0 0 . 2 9 
4 Primeval meadow irrigated  7 . 1 0 40.0 6 .5 1 .34 0.9 0 . 2 5 
5 Artificial meadow non i r r iga ted  7 . 2 3 55.0 5 .8 1 .18 1.5 0 . 2 4 
6 Artificial meadow irrigated  7 . 1 0 45.0 6 .0 1 .19 1.0 0 . 4 0 
fert i l izer app l i ca t ion is ins ign i f ican t , so the a b o v e amount of Cu is found in t h e 
u p p e r few cm l a y e r . 
The h i g h m o b i l e Cu c o n t e n t c o r r o b o r a t e s t h e o b s e r v a t i o n s (LUNDBLAD 
1 9 5 6 , S C H A R R E R 1 9 6 0 ) accord ing to which t h e Cu ions in t h e p e a t soils are n o t 
b o u n d so s t r ong ly and do no t b e c o m e unava i l ab le as it was a s s u m e d earlier. Also 
t h e Cu fer t i l izer exper iments ve r i f i ed t h a t on these peat soils Cu fer t i l iza t ion 
h a d been in e v e r y case of pos i t i ve impact , t h u s t h e effect iveness of the Cu fe r t i l -
izers is of a d e q u a t e value ( T Ó T H 1 9 6 2 ) . 
Zinc. Accord ing to t h e d a t a of Table 2 t h e exchangeab le Zn con ten t of 
o u r peat soils is low. From T a b l e 4 i t appears t h a t only 0.4 — 5.5 per cent of t h e 
t o t a l Zn c o n t e n t is found in exchangeable f o r m . The exchangeab le Zn c o n t e n t 
Table 4 
Mobile trace element content of the peat soils 
examined in per cent of total trace element content 
Number 
of 
sample 
Station Mn Cu Zu Mo 
1 Balatonederics  2.4 4 5.5 20 
2 Mihályháza 0.6 21 1.6 19 
3 Hanságfalva 3.6 20 1.2 11 
4 Sármellék 6.7 12 0 .8 12 
5 Zalaapáti 1.9 10 0 .6 18 
6 Vindornyaszőlős . . . . 0.9 17 0 .4 19 
7 Ordacsehi 1.5 3 0 .4 18 
8 Kecel 1.7 14 1.0 15 
9 U sztatómajor 3.5 35 3.4 18 
Acta Agronomica Academiae Scientiarum Hungaricae 16, 1967 
TRACE ELEMENT CONDITIONS OF SOME MOOR AREAS 9 3 
is highest in the samples from Úsztatómajor. It is known from model experiments 
that solubility of Zn compounds is lowest at p H 7.6 ( J U R I N A K — T H O R N E 1955). 
The low soluble Zn content can he presumably explained with the moderately 
basic p H value of these soils. On the strength of the high total Zn content of 
our peat soils it can be established that these soils dispose of a sufficient Zn 
content. It seems that we must not reckon with Zn deficiency even on account 
of the low exchangeable Zn content, since on the peat soils referred to the Zn 
content of the plants, according to examinations, is in good agreement with 
the Zn content of plants of other, mineral areas. 
Molybdene. The mobile Mo content of Hungarian peat soils ranges from 
0.24 to 0.62 ppm. This is substantially higher than the mobile Mo content of 
our mineral soils. It is well known that mobility of Mo increases with the 
growing p H value of the soil. 
Thus the high Mo content is in close relationship with the high p H value 
of our peat soils. From the higher mobile Mo content higher amounts are taken 
up by the plants. Injurious effect of higher amounts of Mo is observed in ani-
mals fed on the hay from moors (TÖLGYESI 1965). 
While from the aspect of plants the high Mo content does not injuriously 
affect their metabolic processes, the herbivorous animals are exposed to the 
toxic effect of Mo. As a result, Mo toxicosis develops accompanied by serious 
diarrhoea, reduction of performance and deterioration of the animals and can 
possibly result in their death. In animals fed exclusively on hay of the moors 
this disease occurs also in Hungary (TÖLGYESI 1965). Mo accumulation can be 
intensive in wild plants, as referred to in the survey of literature. On the basis 
of examinations conducted hitherto it can he established that the disease and 
reduced performance of the animals fed on hay of the moors arises as a con-
sequence of the high Mo content of hay on account of the toxic effect of Mo 
( T Ö L G Y E S I 1965). Mo toxic i ty can he reduced in two ways . On the one hand by 
the increase of Cu content, because Cu is the antagonist of Mo and thus reduces 
the toxic effect of the latter. On the other hand by feeding the animals not 
exclusively on hay of the moors but also with fodders from mineral soils. 
According to our investigations (Table 3) irrigation had no demonstrable effect 
on the mobile trace element content of the soil. 
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TEST ON TERPENOIDS PRESENT IN PARTS OF 
CORIANDRUM SATIVUM L. 
I . THIN-LAYER CHROMATOGRAPHIC EXAMINATION O F T H E VOLATILE OIL OF 
T H E PERICARPIUM AND S E E D L I N G OF T H E "LUCS" V A R I E T Y 
By 
Z s . L A S S Á N Y I , С . L Ő R I N C Z 
N A T I O N A L I N S T I T U T E F O R A G R I C U L T U R A L Q U A L I T Y T E S T I N G 
A N D S C I E N T I F I C R E S E A R C H I N S T I T U T E F O R M E D I C I N A L P L A N T , B U D A P E S T 
We made a thin-layer chromatographic s tudy of the volatile oil gained by 
steam distillation f rom the seedling of the "Lues" var ie ty of Coriandrum sativum L. 
and also from the pericarpium after germination. We have come to the conclusion that 
the volatile oil of the seedling does no t contain linalool while the linalool content of the 
pericarpium remains unchanged even af ter germination. 
In t roduc t ion 
T h e f r u i t of t h e r ipe cor iander is a d iachaen ium which u n d e r slight 
pressure easely spli ts i n to two p a r t s . T h e wall of t he se par t s by t h e carpophore 
towards t h e mesoca rp ium contains a pa rench ima w i t h a thicker wa l l and in it 
are two volat i le oil cana l s a p p r o x i m a t e l y 3 0 0 — 4 0 0 p in diameter (V. Pharma-
copoea Hungarica 1954). One of t h e m a i n charac ter is t ics of the vo la t i l e oil pro-
duced f r o m the Cor iander f ru i t b y s t e a m dist i l lat ion is t ha t , in e v e r y instance, 
6 0 or 7 0 % of it is composed of l inalool ( G I L D E M E I S T E R , 1 9 6 1 ) . This unsa tu r e t ed 
alcohol is ma in ly used for pa r fumes , cosmetics and soap producing (GUENTHER 
1 9 5 0 ) . 
In cor iander t h e composit ion of t h e volatile oil changes du r ing ontogene-
sis. This has been p r o v e d by the e x p e r i m e n t s of severa l researchers (SCHIMMEL 
et al. 1 8 9 5 , K O P P 1 9 2 8 , T S H E R N U C H I N 1 9 2 5 , L Ő R I N C Z — T Y I H Á K 1 9 6 5 ) . T h e 
componen t s of volat i le oil were e x a m i n e d in the p l a n t pa r t s of green coriander 
a t var ious stages of g rowth and it h a s been d e m o n s t r a t e d t h a t t h e volat i le oil 
ob ta ined f r o m the green pa r t s of t h e p l a n t is en t i re ly different in composit ion 
f r o m t h a t one of the r ipe f ru i t . The l a rges t amoun t of linalool has b e e n demon-
s t r a t ed in t h e ripe f r u i t . L Ő R I N C Z — T Y I H Á K ( 1 9 6 5 ) examined the changes of the 
t e rpene componen t s of coriander in t h e course of ontogenesis . T h e y p roved tha t 
t races of linalool could b e found a t ge rmina t ion a n d t h e two-leaves s tage while 
none a t t h e o ther phases . This c o m p o u n d can again be t raced w h e n t h e green 
f ru i t are fo rmed in t h e main umbel l . According t o L U K Y A N O V — M U K H A N O V A 
( 1 9 6 4 ) t w o types of oil canals are f o r m e d in the f r u i t : one is the pe r iphe ra l which 
vanishes when the f r u i t is ripe, d ry ing u p , while t h e o ther remains . According 
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t o t h e d a t a of H O T I N ( 1 9 5 7 ) if t h e f r u i t r i p e n s a t a h i g h e r h u m i d i t y , t h e p e r i p h -
e r a l c a n a l s r e m a i n a n d t h e q u a n t i t y of oil i n c r e a s e d h u t t h e q u a l i t y is p o o r e r . 
I n t h e r i p e f r u i t v o l a t i l e oi l i s c o n t a i n e d b y t h e i n t e r n a l c a n a l s . T A N A -
S H E N K O (1960) c l a i m s t h a t t w o d i f f e r e n t k i n d s of v o l a t i l e oils a r e f o r m e d in t h e 
t w o d i f f e r e n t c a n a l s . T h e p e r i p h e r a l o n e s c o n t a i n o x i d i z e d c o m p o u n d s w h i l e 
m a i n l y a l c o h o l s a n d t e r p e n e s a r e f o r m e d in t h e i n n e r o n e s . A c c o r d i n g t o t h e 
s t u d y o f L U K Y A N O V a n d h i s c o l l a b o r a t o r t h e a c c u m u l a t i o n of l i n a l o o l is c o m -
p l e t e d b y t h e r i p e n i n g o f f r u i t a n d f r o m t h e n o n i t d o e s n o t c h a n g e . 
I n o u r w o r k w e h a v e s t u d i e d t h e d e v e l o p m e n t o f v o l a t i l e o i l c a n a l s of t h e 
" L u e s " c o r i a n d e r f r o m t h e v i e w p o i n t of h i s t o g e n y a n d i n c o n s i d e r a t i o n o f 
i t s p o s s i b l e r e l a t i o n t o t h e c h a n g e s o f c o m p o s i t i o n o f v o l a t i l e oil . I n t h i s p r e s e n t 
p a p e r o n e of t h e d e t a i l e d r e s u l t s i s r e l a t e d . 
M a t e r i a l a n d M e t h o d s 
The "Lues" coriander variety which has a very high volatile oil content has been exam-
ined. The seeds were germinated at the Budakalász Exper imenta l Station of the Scientific 
Research Institute for Medicinal Plants (Budapest) part ly in wet sand in greenhouses. The 
small p lants were rinsed in water, dried wi th filter paper and then ground to a pulp in a mortar 
with powdered glass. This was then distilled in a glass distillation apparatus based on Cleven-
ger's principe and proposed by the I. S. O. (1962). 
As controls we have examined the volatile oil of the d ry f ru i t ground to wire-mesh sieves 
IV. (V. Pharmacopoea Hungar ica standard). The distilled volatile oil was fu r ther examined by 
thin-layer Chromatograph which was done in two ways: A) using the LŐRINCZ—TYIHÁK (1965) 
m e t h o d a n d B ) a c c o r d i n g t o LASSÁNYI ( 1 9 6 5 ) . 
A) The quanti ty t aken of the volatile oil diluted wi th benzene was transferred on the 
layer prepared in the usua l way (STAHL 1962). Adsorbant: Kieselgel G (Merck), solvent: ben-
zene-ethylacetate (98 : 2). Plating distance: l ó cm. Spray reagent : 1% vanillin in concentrated 
sulphuric acid. After spraying the sheets were dried for 10 minutes at 105° C. After drying the 
linalool spot appears in violet. 
B) Layer prepara t ion in the usual way (STAHL 1962). Activation: at 100° С for half an 
hour. Af ter cooling the solution diluted wi th benzene was dripped with a certified pipette of 
0.1 ml. Drops of oil solution of identical concentration were applied to each sheet w hile from the 
linalool solution drops were increasing concentration. Solvent: benzene. Distance of f ront : 
10 cm. After the evaporat ion of benzene the sheets were placed in a developing chamber filled 
with bromide fumes, and a f te r 3—4 minutes of bromizing t h e y were placed under a heat radia-
tor for 15—20 minutes in such a way t h a t the distance f rom the radiator was approximately 
10 cm. A wire screen was placed under the sheets in order to prevent cracking. Round, brown 
spots began to appear a f t e r 5 minutes unde r the radiator. These spots are proportional to the 
linalool concentration of t he linalool content of the solution is between 60 and 190 micrograms. 
At such concentration only the linalool spot is visible whereas at greater concentrations the 
spots of other components also appear. 
A transparent plast ic pattern with holes of different diameters was used to assay the 
sheet transilluminated f r o m below. The results obtained were illustrated graphically so that on 
the X axis we find the concentration and on the Y axis the values of the linalool solution obtain-
ed with the pattern me thod . From this we concluded the linalool content of the volatile oil. 
For the histological analysis we kept the material in a 2 % aqueous solution of potassium 
bichromate (MOENIKES 1924) before preparing the epithelial cells and the volatile oil canals. 
This solidifies the volatile oil and prevents its flowing out dur ing the preparation. 
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Results and Discussion 
A t t h e f i r s t collecting, when t h e cotyledons were in ben t s t a t e , i t was 
possible t o f i nd t races of linalool in t h e f ield p lan t s , b u t when co ty ledons 
opened , no more possible. This f ac t sugges ted the idea t h a t the small a m o u n t 
of pe r i ca rp ium remain ing in t h e sample m i g h t inf luence t h e results. W e should 
like to add t h a t we used 25 or 32 g r a m m s of wet ma te r i a l , respect ively of the 
f ield p l an t s for t h e dis t i l la t ion. This m e a n s qui te a n u m b e r of p l an t s f o r the 
seedlings of t h e cor iander are ve ry small (10 = 0.20 g ramms) . For t h e f u r t h e r 
histological analyses t h e mate r ia l was p u t i n to a solution of po tass ium bichro-
Fig. 1. Prepared oil canal epithelial cells with solidified volatile oil (detail) (100 X magnifi-
cation) 
m a t e for a week so to m a k e the volati le oil stiff which prevented i ts f lowing 
ou t dur ing the sect ion. We succeeded in p repar ing t h e oil together w i t h the 
secre tory epithelial cells f r o m t h e e m p t y f r u i t (Fig. 1) following the germina-
t ion . For th is reason we are a lmost cer ta in t h a t the pos i t ive linalool reac t ion 
ob ta ined in the f i r s t collection was due to t h e small a m o u n t of pe r i ca rp ium 
which got in to the sample . In order to decide this ques t ion we again ge rmina t ed 
cor iander in sand . W e separa te ly ga thered t h e e m p t y per icarpia and t h e small 
p l an t s and distilled the oil f rom t h e m . As controls we examined t h e d o r m a n t 
f ru i t and then t h e oil was s tudied b y t h in l aye r ch roma tog raphy . 
The qua l i t a t ive examina t ion showed t h a t the y o u n g plant con t a ined no 
linalool (Fig. 2) while t h e e m p t y pe r i ca rp ium did. In t h e oil of the y o u n g p lan t s 
we f o u n d two componen t s wi th t h e use of m e t h o d A ( n u m b e r 2). T h e lower is 
blue w i th a somewha t smaller Rf value t h a n the linalool (number 1) w h i c h be-
comes mani fes t in a violet colour and above i t the re is a la rge brownish-grey spot . 
On t h e o ther h a n d it is clearly visible t h a t t h e main componen t of t h e oil of the 
exocarp ium (number 3) a n d of the d o r m a n t f ru i t ( n u m b e r 4) is l inalool . This 
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a s s u m p t i o n is p r o v e d by the resul t s of m e t h o d B. On t h e c h r o m a t o g r a m 
o b t a i n e d by m e t h o d A the blue componen t m a n i f e s t e d in the oil of seedling a n d 
b e i n g of lower R f v a l u e than t h e s t a n d a r d l inalool cannot come f r o m concen t ra -
t i o n differences: i t does not o c c u r in the seedl ing with m e t h o d В while in t h e 
Fig. 2. Thin-layer chromatogram. 1. s tandard linalool, 2. oil of seedling, 3. oil of the pericar-
pium after germination, 4. oil of the dried fruit . 
c h r o m a t o g r a m of t h e oil of t h e per ica rp ium t h e brown colored spot of l inalool 
b e c o m e s visible. H a l f quan t i t a t i ve ly , the oil con ta ined 7 2 . 5 % linalool in t h e 
d o r m a n t f rui t a cco rd ing to m e t h o d B, while t h e e m p t y pe r i ca rp ium con ta ined 
7 8 . 0 % . Considering t h e exac t i t ude of method , t h e two values can he p rac t ica l ly 
r e g a r d e d as i den t i ca l . 
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Conclusion 
Similar ly to da ta in l i t e ra ture , our s tud ies show t h a t t h e volatile oil of 
seedling differs f r o m t h e oil of the f ru i t : t h e former does n o t contain l inalool . 
We have s t a t e d t h a t t h e l inalool con ten t of t h e oil of f r u i t does not c h a n g e 
during germina t ion and does not even b e c o m e used up. 
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SOWING TIME VARIATIONS IN BARLEY VARIETIES 
By 
E . P O L L H A M E R 
A G R I C U L T U R A L R E S E A R C H I N S T I T U T E O F T H E H U N G A R I A N A C A D E M Y O F S C I E N C E S , 
M A R T O N V Á S Á R 
In the years 1962, 1963 and 1965 developments of the grain yield and most 
important t ra i ts of seven barley varieties were investigated with a weekly sowing tech-
nique. The yields and the scores of the features generally diminished parallel with later 
seeding. Varieties responded differently to environmental changes originating f rom 
seeding date. According to seeding date, year and varieties different yield components 
or traits were of decisive importance. On the average the number of shoots per plants, 
ears and main ears changed strongly, while thousand grain weight, ear length and culm 
height did to a lesser extent. The da t a obtained can be well utilized for the characteri-
zation of varieties. 
Int roduct ion 
The t ra i t s , y ie ld componen t s and yield of ba r l ey and o the r cereals are in 
v e r y close connect ion wi th the env i ronmen ta l f ac to r s . Out of cu l tu ra l pract ices 
w i t h t h e choice of seeding da te h igh ly di f ferent condi t ions can be w a r r a n t e d to 
t h e p lan t s . The old experience i .e. wi th earlier seeding higher yields can be 
o b t a i n e d , may be considered as a l m o s t of un ive r sa l va l id i ty in t h e case of sum-
m e r cereals. Z A R U B A Y L O — K I S L Y U K ( 1 9 5 1 ) a n d Z A H A R O V A ( 1 9 6 0 ) observed 
t h a t in bar ley o f t e n higher yield could be t raced b a c k to lower t e m p e r a t u r e a n d 
m o r e in tensive g rowth secured b y earlier seeding. On the o the r h a n d S E L I V A -
N O V A ( 1 9 5 8 ) and D O N T S E V ( 1 9 6 1 ) r epor t ed t h a t earl ier seeding of win te r bar ley 
h a d resul ted in h igher damages b y flies. Z A B L U D A ( 1 9 5 4 ) in his exper iments 
es tabl i shed t h a t w i t h op t imum seeding date n o t only a b e t t e r a n d safer yield 
could be obta ined b u t also a more v iable seed of f a v o u r a b l e p roper t i e s in m a n y 
respec t s . With an o p t i m u m seeding da t e L A R S S O N ( 1 9 6 1 ) ob t a ined more in ten-
sive ti l lering and S O W I N S K I ( 1 9 6 3 ) a grain yield of lower p ro te in con ten t and 
h ighe r enzymat ic power , i.e. of b e t t e r qua l i ty . On account of t h e manifo ld 
a d v a n t a g e s of o p t i m u m seeding d a t e it is easy t o u n d e r s t a n d t h a t in order t o 
d e t e r m i n e the s a m e several worke r s K L I T S C H ( 1 9 5 5 , 1 9 5 5 / 1 ) , W U T H ( 1 9 5 8 ) , 
F O L T Y N ( 1 9 5 9 ) , K R E S S ( 1 9 6 0 ) , S A V I T C K Y ( 1 9 6 1 ) , P E T R O V ( 1 9 6 2 ) , e tc . launched 
severa l year ' s expe r imen t s wi th t h e delayed sowing t echn ique . On t h e basis of 
such exper iments F O L T Y N ( 1 9 6 0 ) t a k i n g into cons idera t ion dai ly m e a n t emper -
a t u r e and height a. s. 1. evolved a formula to ca lcula te t h e o p t i m u m seeding 
d a t e of bar ley. 
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I t is a wel l -known fac t t h a t t h e seeding d a t e b y the changed environ-
m e n t a l condit ions inf luences g rowth a n d deve lopment . Therefore a n u m b e r of 
e x p e r i m e n t s were es tabl ished concern ing the ef fec t of var ious expe r imen ta l 
cond i t ions on deve lopmen t : K U P E R M A N ( 1 9 5 1 ) , R O S T O V T S E V A ( 1 9 5 1 ) , K A M E L 
( 1 9 5 9 ) , F Ü R E D I ( 1 9 5 9 ) , S K A Z K I N ( 1 9 6 0 ) , etc. and on growth : A S P I N A L L — P A L E G 
( 1 9 4 4 ) , K U P E R M A N ( 1 9 5 1 ) , G R I G O R Y E V A ( 1 9 5 3 ) D O W N S — P I R I N G E R — W I E B E 
( 1 9 5 9 ) . 
I n o u r ear l ie r e x p e r i m e n t s (POLLHAMER 1955) t h e d e v e l o p m e n t s of t h e 
va lue s t a n d a r d s of e ight winter w h e a t var iet ies h a d been examined as a func-
t ion of seeding d a t e . According t o our experience w i th this m e t h o d n o t only 
t h e o p t i m u m seeding da t e can be es tabl i shed b u t t h e variet ies e x a m i n e d can 
be m o r e thorough ly get acqua in ted w i t h by t h e deve lopmen t of t he i r most 
i m p o r t a n t fea tures in connection w i t h the d i f fe rent env i ronmen t . 
Mater ial and Method 
Experiments were launched in the Agricultural Research Insti tute of the Hungarian 
Academy of Sciences a t Martonvásár in 1962, 1963 and 1965 with seven barley varieties 
(MFB 104, MFB 102, Martonvásári Korai, Béla 40, MK 42, r 317/4, r 317/5) on plots seeded 
manually and with machine. Plot size was with broadcasting 2.1 sq-m (15 X 5 cm spacing) and 
with machine-seeding 28.77 sq.m. The f i rs t sowings started by April 13, in 1962, April 20, in 
1963 and March 18, in 1965 and continued weekly. The action of different environment based 
on later seeding date was characterized with the grain yield and with the change in the scores 
of some traits. Measurements were carried out on 100 plants of each broadcast plot and the 
following features examined: a) number of shoots/plant, units, b) culm height cm, c) thousand 
grain weight, d) ear/plant, units, e) ear weight g, f ) number of main ears/plant, units , g) ear 
length, cm, h) grain/ear, units. The changes of the features have been represented graphically 
and for easier survey every year in the case of the first and the last seeding date. 
Experiments were established in the barley breeding garden, on a calcareous grassland 
loam in all three years. Preceding crop was maize to which fertilizer had been applied. Before 
seeding 150 kg superphosphate, 50 kg Pétisó (calcium carbonate-ammonium ni t ra te fertilizer 
manufactured in Pét, Hungary) and 80 kg potassium salt per cad. hold (1 cadastral hold = 0.57 
ha) had been incorporated into the soil. Climatic conditions are characterized with the data of 
the Martonvásár Observatory of the National Meteorological Ins t i tu te (Table 1). 
Results a n d Discussion 
On the effect of gradual ly l a t e r seeding in all t h r ee expe r imen ta l years 
the l e n g t h of the vege ta t ion per iod subs tan t i a l ly changed . In t h e f i r s t experi-
m e n t a l yea r in eve ry va r i e ty the per iods f rom emergence to ear ing a n d f rom 
ear ing to m a t u r a t i o n diminished u n d e r t h e inf luence of la ter seeding as com-
p a r e d t o the f i r s t seeding date . T o t a l vegeta t ion per iod developed accord-
ingly (Table 2). T o t a l vege ta t ion pe r iod calculated as va r ie ta l mean diminished 
b y a b o u t as m a n y d a y s as seeding was la ter . I t is decisive for t h e yield t h a t 
u n d e r t h e inf luence of gradual ly l a t e r seeding t h e por t ion of t h e vegeta t ion 
per iod be tween ear ing and r ipening diminishes f i r s t of all in p e r c e n t u a l value 
a l t h o u g h this is t h e shor t e s t as expressed in days. 
Acta Agronomica Academiae Scientiarum Hungaricae 16, 1967 
S O W I N G T I M E V A R I A T I O N S IN B A R L E Y V A R I E T I E S 103 
I n t h e second expe r imen ta l yea r f i r s t seeding t o o k place April 2 0 t h . The 
p lan t s of t h e fou r th a n d f i f t h seeding were des t royed b y drought a n d high 
mi ldew incidence a l r e a d y before t h e emergence of t h e ears . The l a t e r seedings 
as c o m p a r e d with t h e f i r s t one did n o t cause sho r t en ing in t h e vege ta t ion 
per iod or t h e changes observed were n o t s ignif icant (Table 3). 
I n 1965 the f i r s t seeding was carr ied out on 18 th March. On t h e action 
of t h e l a t e r seedings as compared wi th th i s f i rs t one t h e t o t a l vege ta t ion period 
and t h e period b e t w e e n emergence a n d earing grew shor te r b u t t h e period 
be tween earing and r ipen ing longer. To t h e change of env i ronment based on 
g radua l ly la ter seeding t h e variet ies responded wi th t h e elongation of t h e por-
t ion of t h e vege ta t ion period be tween earing and m a t u r a t i o n a n d w i th the 
increase of the scores of yield componen t s developing a t t h a t t ime. I t is charac-
te r i s t ic t h a t within t h e compara t ive ly lesser change of to ta l vege ta t ion t ime 
t h e change with oppos i te sign of t h e single per iods was more i m p o r t a n t 
(Table 4). 
As to the length of the vege ta t ion period of t h e variet ies e x a m i n e d and 
to i t s response connec ted wi th la ter seeding there a re only minor differences. 
At a n y r a t e the ba r l ey va r i e ty Martonvásári Korai dis t inguishes i t se l f , which 
owing to i ts shor ter vege ta t ion pe r iod s tood the l a t e r seeding compara t ive ly 
well. I t s growing per iod did not change b u t in q u a l i t y since t h e pe r iod be-
tween ear ing and m a t u r a t i o n l eng thened . Thus earl iness can be u p t o a certain 
po in t t h e basis of yie ld safe ty a l t h o u g h shorter vege ta t ion period is most ly 
accompan ied by lower p roduc t iv i ty . In t h e case of ea r ly seeding longes t is as 
a rule t h e period f r o m sowing to ear ing, b u t also l eng then ing of the pe r iod from 
ear ing t o r ipening m a y occur. 
On the effect of env i ronmen ta l changes caused b y gradual ly l a t e r seeding 
also t h e scores of t h e yield componen t s and other f e a t u r e s of the va r i e t i e s have 
u n d e r g o n e a subs t an t i a l change. 
I n 1962 the p l a n t s of the f i r s t seeding as a resu l t of a f te r emergence rainy 
w e a t h e r raised m a n y shoots , m a n y m a i n ears a n d developed a dense s tand. 
T h e m o n t h of May was cooler t h a n ave rage which f a v o u r e d the deve lopmen t of 
the t h o u s a n d grain weight charac te r i s t i c of the v a r i e t y . At the end of vegeta-
t ion per iod the rise in t e m p e r a t u r e was no t too i m p o r t a n t and in sp i t e of the 
def ic iency of p rec ip i t a t ion a good yie ld could be o b t a i n e d with a f a i r medium 
t h o u s a n d grain we igh t . The p lan t s of t h e later seedings developed in an ever 
w a r m e r soil and air , t o an ever m o r e r ap id r h y t h m . T h e more and m o r e sun-
shine a n d deficiency of prec ip i ta t ion ar is ing a t the end of t h e vege ta t ion period 
did n o t f avour g rowth . As a consequence , parallel w i t h l a te r seeding t h e scores 
of t h e proper t ies e x a m i n e d p ropor t iona l ly decreased (Fig. 1) a n d so did the 
yield i tself . 
On t h e f ea tu re s examined t h o u s a n d grain we igh t and grain t o ear rat io 
c h a n g e d t h e least u p o n t h e env i ronmen ta l effect caused b y la ter seeding. The 
Acta Agronomica Academiae Scientiarum Hungaricae 16, 1967 
104 E . P O L L H A M E R 
Table 1 
Averages of the weather factors per 
Months 
March Apri l 
Decades 
1 2 3 1 2 3 
40 year average 3.7 4.6 7.1 8.4 10.0 11.9 
Temperature 
°C ± difference 1962 — 0.5 - 5.6 - 3.6 0.4 3.2 4.1 
± difference 1963 — 0.9 - 1.6 - 0.9 1.1 3.4 3.3 
difference 1965 — 2.8 2.1 1.4 2.2 — 1.9 - 2.6 
40 year average 34 50 61 59 70 76 
Number of 4 - difference 1962 — 12 - 2 8 - 2 7 - 4 - 2 2 28 
sunlit hours ± difference 1963 29 — 10 1.4 — 39 
difference 1965 — 11 13 4 3 — 48 — 15 
40 year average 15 9 15 15 17 14 
Precipitation ± difference 1962 8 2 19 — 13 - 1 3 
m m ± difference 1963 — 7 1 — 3 — 7 — 11 5 
difference 1965 8 9 - 6 — 7 15 13 
Soil temper- 1962 1.4 0.9 — 0.5 7.2 10.3 13.5 
a ture at a 1963 — 3.2 - 0.8 0.1 4.9 10.4 13.3 
dep th of 
8.6 9.3 5 cm, °C 1965 — 0.2 3.5 8.0 8.7 
Table 2 
Developments of the vegetation period in solving 
Vegetation 
vegetat ive period 
when seeding 
1 II . HI. IV. v. 
1. Martonvásári F В 104 69 6 6 59 5 1 — 
2. . , FB 102 68 6 5 59 5 9 — 
3. ,, Korai 48 4 8 48 4 4 -
4. Beta 40 69 6 6 64 5 7 -
5. MK 42 67 6 5 61 5 3 -
6 . г 317/4 66 6 2 62 5 8 _ 
7. г 317/5 68 6 6 64 6 1 — 
Average 65 6 3 59 5 4 
-
Average shortening of vegetation period 
days:  - - 2 - 6 — 11 -
Average shortening of vegetation period 
days % — - 3 . 0 - 9 .2 — 1 6 . 8 -
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decades. Martonvásár 1962 — 65. 
May June July 
1 2 3 i 2 3 1 2 3 
14.2 15.7 17.6 18.6 18.9 19.7 21.3 21.6 21.5 
- 0.3 - 0.2 - 1.3 - 5.6 1.7 1.4 - 5.1 - 0.9 1.3 
— 0.4 1.1 - 0.6 - 0.3 - 0.7 2.8 0.6 1.1 0.7 
— 2.5 0.8 - 2.7 - 1.9 - 1.3 3.0 3.1 0.3 — 1.2 
73 86 103 97 88 94 100 99 105 
20 - 2 5 2 - 2 8 9 - 1 5 - 2 3 - 1 7 11 
8 1 — 7 - 7 - 7 21 7 9 — 8 
— 
- 1 9 - 4 1 - 2 7 - 1 4 17 — 7 14 — 7 
24 18 24 18 26 18 15 17 18 
- 2 0 3 - 1 1 - 7 - 1 5 18 14 - 3 - 13 
- 1 9 - 2 — 7 40 - 6 2 3 10 1 
- 1 0 - 1 6 34 75 - 1 5 57 13 - 6 11 
13.5 14.7 18.7 14.6 19.3 21.4 17.4 20.2 24.2 
13.8 14.6 18.3 18.4 18.9 22.7 23.3 22.5 25.9 
11.1 14.7 16.6 17.7 17.7 22.2 19.2 20.0 24.4 
time variations. Martonvásár, 1962 
t ime 
generat ive periud Whole vegetat ion t ime 
da te was 
I . I I . H I . IV. v. I. п . i n . IV. v . 
46 42 42 43 115 108 101 94 — 
45 40 39 32 — 113 105 98 91 -
59 51 43 38 — 107 99 91 82 -
46 41 36 36 — 115 107 100 93 -
45 40 37 37 — 112 105 98 90 -
47 43 37 34 — 113 105 99 92 -
45 40 36 32 — 113 106 100 93 — 
48 42 39 37 
— 
113 105 98 91 -
— - 6 — 9 — 11 — — — 8 
-
 1 5 
—22 
— 
— 
12.4 — 19.1 — 22.9 — — 7. - 13.2 —19.4 — 
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Table 3 
Developments of the vegetation period in 
Vegetation t ime 
generative period 
when seeding 
I . п. in. IV. V. 
1. Martonvásári F В 104 5 2 5 5 5 2 — 
2 . „ FB 102 5 1 5 6 5 2 - — 
3. .. Korai 3 3 3 9 3 6 — — 
4. Beta 40 5 2 5 7 5 3 — 
5 . MK 42 4 9 5 1 5 1 — — 
6 . г 31714 5 2 5 1 5 2 — — 
7 . г 3 7 7 / 5 5 3 5 3 5 3 
— — 
Average 4 9 5 2 5 0 
— -
Average shortening of vegetation period 
days : 
- + 3 + 1 — — 
Average shortening of vegetation period 
days % 
-
+ 6 . 7 + 2 . 0 
— -
Table 4 
Developments of the vegetation period in 
Vegetation t ime 
vegetative period 
when seeding 
I. I I . I I I . IV. v. 
1 . Martonvásári FB 104 77 71 64 64 62 
2. FB 102 71 67 61 63 61 
3. Korai 57 54 49 45 42 
4. Beta 40 75 69 71 64 61 
5. MK 42 .... 75 67 64 63 60 
6. r 317/4 74 67 71 63 62 
7. r 317/5 74 67 71 64 61 
Average 72 66 64 61 58 
Average shortening of vegetation period 
days : 
— 
- 6 - 8 — 11 - 1 4 
Average shortening of vegetation period 
days % 
-
- 8.3 11.1 - 1 5 . 2 - 1 9 . 4 
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sowing time variations. Martonvásár, 1963 
107 
vegeta t ive per iod 
d a t e was 
Whole v e g e t a t i o n t ime 
I. 11. HI. IV. v. I. IL i l l . IV. V. 
42 41 43 — 94 96 95 — 
42 42 43 — 93 98 95 - — 
45 40 42 • — - 78 79 78 — — 
43 41 44 — — 95 98 97 — — 
41 41 41 — — 90 92 92 — — 
43 46 44 — — 95 97 96 — — 
41 43 43 
— 
-
94 96 96 
— — 
42 42 43 
— -
91 94 93 
- — 
— 
0 + 1 — - — + 3 + 2 - — 
-
0 + 2.3 
— - — 
+ 3.3 + 2.2 
— — 
sowing time variations. Martonvásár, 1965 
genera t ive per iod Whole v e g e t a t i o n t ime 
d a t e war 
I. II. HI. IV. v. I. 11. H I . IV. V. 
31 34 35 35 32 108 105 99 94 94 
31 35 37 30 32 102 102 98 93 93 
31 42 43 44 45 88 96 92 89 87 
30 34 29 29 31 105 103 100 93 92 
29 35 35 29 30 106 102 99 92 90 
29 38 29 31 30 105 105 100 94 92 
31 37 29 30 32 105 104 100 94 93 
31 36 34 32 33 103 102 98 94 91 
— + 5 + 3 + 1 + 2 — — 1 — 5 - 9 - 1 2 
+ 16.2 + 9.6 + 3.2 + 6.4 0.9 — 4.8 - 8.7 - 1 1 . 6 
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greatest v a r i a t i o n was f o u n d in the n u m b e r of shoots, ea rs and main ears pe r 
p l an t . S t a n d dens i ty of s u m m e r barley is a f ea tu r e developing during a compar -
at ively long t i m e and a c c o r d i n g to data a n d in case of l a t e seeding its deve lop-
m e n t , character is t ica l ly of t h e var ie ty is f i r s t ly inh ib i t ed . Decrease of t h e 
grain to ear r a t i o proved t o b e medium. 
In 1963, on account of t h e la te f i r s t seeding, the d r o u g h t and the mi ldew 
incidence t h e scores of t h e f e a t u r e s were lowes t . E n v i r o n m e n t a l change caused 
b y later seed ing date cons iderab ly diminished also in t h i s year the scores of 
t h e features (F ig . 2). In c o n t r a s t to the exper ience gained in t h e previous yea r , 
Beta 40 M. korai r317/á r 317/5 
Fig. 1. Developments of features in varieties, Martonvásár 1962. (Earliest seeding 13. April; 
Lates t seeding 11. May) 
however, ea r weight was t h e same while t h o u s a n d grain we igh t and ear l eng th 
increased propor t iona l ly t o l a t e r seeding in most var ie t ies . Drought t h a t h a d 
las ted a lmos t over the whole vege ta t ion pe r iod hindered pa r t i cu l a r ly the g rowth 
of the p lan t s of later seeding. Subs tan t ia l increase of ear l eng th was p r o m o t e d 
beside less t i l le r ing also b y t h e weather in t h e mon ths of M a y - J u n e which be ing 
cooler t h a n t h e average. I n c r e a s e of t h o u s a n d grain we igh t a n d ear weight was 
m a d e possible mainly b y t h e prec ip i ta t ion in t h e f i r s t decade of the m o n t h of 
J u n e . The d a t a call the a t t e n t i o n to the f a c t t h a t the w e a t h e r fac tor f a v o u r a b l e 
for the deve lopmen t of g ra in to ear r a t io , t housand g ra in weight a n d ear 
weight m a y diminish , b y t h e increase of t he se fea tures , t h e loss of yield. If on 
t h e other h a n d — as in t h e p re sen t case — t h e grain y ie ld is most ly based on 
these fea tu res , ne i ther the size of the grain yield nor i ts s a f e t y are sa t i s f ac to rv 
since the y ie ld components developed non charac ter i s t ica l ly of the va r i e ty . 
In 1965 owing to t h e considerable def ic iency of p rec ip i t a t ion prevai l ing 
since the beg inn ing of the y e a r growth h a s subs tan t i a l ly s lowed down. In sp i te 
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Beta 40 M. korai r 317/4 r 317/5 
Fig. 2. Developments of features in varieties, Martonvásár 1963. (Earliest seeding 13. April; 
Latest seeding 11. May) 
MFB 104 MFB 102 MK 42 
Beta 40 M. korai r 317/4 r 317/5 
Fig. 3. Developments of features in varieties, Martonvásár 1965. (Earliest seeding 13. April; 
Latest seeding 11. May) 
of t h e ea r ly seeding a lower s t and dens i ty developed which on t h e e f fec t of 
later seedings diminished to a lesser e x t e n t t h a n in t h e t w o previous yea r s . The 
p lan ts developed, however , in cooler soil and air and h a v e received f r o m the 
second decade of April less sunshine t h a n average. These fac tors p r o m o t e d the 
deve lopmen t of the grain to ear ra t io so t h a t this f e a t u r e toge ther w i t h the 
mean ea r weight became a decisive yield component in t h i s year (Fig. 3). 
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Table 5 
Grain yield according to seeding dates q/cad. hold 
Martonvásár 1962, 1963, 1965 
Year 
Seeding date 
Average 
I . I I . i n . IV. v. 
1962 18.4 17.4 14.0 12.5 15.6 
1963 12.9 9.6 3.7 _ — 8.7 
1965 15.7 18.9 17.3 12.0 8.6 13.3 
Average 15.6 15.3 11.6 8.1 2.9 12.5 
Grain yield according t o seeding date in conformi ty w i t h the yield com-
p o n e n t s has d iminished p ropor t iona l ly to t h e la ter seeding (Table 5). T h e 
m e a s u r e of r e d u c t i o n was h ighes t in 1963 because in t h a t y e a r t h e decrease of 
al l fea tures accord ing to t h e seed ing date was also most i m p o r t a n t . 
The grain yield has c h a n g e d similarly in t h e average of t h e var ie t ies 
(Tab le 6). The changes of t h e g r a in yield cor respond to the changes of the y ie ld 
componen t s a n d of the o ther t r a i t s . 
Table 6 
Grain vield according to varieties q/cad. hold 
"Martonvásár, 1962, 1963, 1965 
Varieties 
1962 
Years 
1963 1965 
Average 
MF В 104 16.0 8.9 14.2 12.8 
MFB 102 14.7 9.7 13.4 12.6 
M Korai 11.8 6.3 10.1 9.4 
Beta 40 16.9 7.6 16.2 13.5 
MK 42 19.6 10.8 16.5 15.6 
г 317/4 15.4 10.2 11.7 12.4 
г 317/5 15.4 8.1 1 1 . 0 11.4 
Average 15.6 8.7 13.3 12.5 
Conclusions 
In the Agr icu l tu ra l Resea rch Ins t i tu te a t Mar tonvásá r t h e changes of t h e 
g r a in yield and of 8 most i m p o r t a n t fea tures of 7 bar ley var ie t ies had been 
e x a m i n e d for 3 y e a r s with w e e k l y seeding. 
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Upon the effect of la ter seed ing the vege t a t i on period b e c a m e generally 
cons iderab ly shor te r and the p l a n t s grew more a n d more unde r condit ions no t 
corresponding t o the i r d e m a n d s . As a result t h e scores of t h e f ea tu r e s devel-
op ing under u n f a v o u r a b l e cond i t ions have genera l ly decreased a n d so has t h e 
y ie ld itself a f t e r all. F r o m the a s p e c t of the size of yield it is of decisive impor-
t a n c e t h a t the l a te r seeding d iminishes for the m o s t p a r t t he l eng th of the period 
f r o m earing to r ipen ing a l though th i s is the sho r t e s t as expressed in days. B y 
ea r ly seeding o p t i m u m condi t ions will be p repa red f i r s t of all fo r t h e develop-
m e n t of the componen t s of s t a n d dens i ty i.e. of t h e n u m b e r of shoots per p l an t , 
ea rs and main ears . I t m a y occur , however , t h a t t h e changed condi t ions based 
u p o n seeding d a t e m a k e it possible not for t h e h igher s t and dens i ty bu t fo r 
t h e higher grain to ear rat io t o develop . 
According t o d a t a s t a n d dens i ty is t h e m o s t changing f ea tu re while 
t h o u s a n d grain weight , ear l eng th a n d culm he igh t a re the least changing ones. 
I t is i m p o r t a n t t o develop a g rea t s t a n d densi ty w i th ear ly seeding as under t h e 
condi t ions prevai l ing in H u n g a r y high s t and dens i ty has been t h e basis of 
g r ea t yields. On t h e o ther h a n d t h e exper imenta l d a t a of 1963 a n d 1965 ve r i fy 
t h a t o ther yield componen t s m a y also have a decisive imp o r t an ce . 
Maximum gra in yield can b e obta ined if t h e p l a n t s can grow in the whole 
course of their vege ta t ion per iod u n d e r such condi t ions t h a t enab le for fea tures 
charac ter i s t ic of t h e va r i e ty to deve lop . I t is n o t f avou rab l e , t he re fo re , when a 
y ie ld component is of ex t remely h igh value for in such cases t h e deve lopment 
charac te r i s t ic of t h e va r i e ty of t h e o ther yield c o m p o n e n t s and f ea tu r e s is of ten 
inh ib i t ed . In such ins tances t h e biological ba lance-charac te r i s t i c of the va r i e ty 
of t h e yield componen t s and of t h e other f ea tu re s is upse t and in m a n y cases 
ne i t he r the size of t h e grain yield no r the safe ty of t h e yield will be sa t i s fac tory . 
In the f i r s t p lace the i nd i r ec t effects of t h e seeding da t e a re impor t an t 
w i t h the purpose fu l choice of wh ich t h e f avourab le p robab i l i ty of t h e whea the r 
f a c t o r s can still be inf luenced wh ich factors are of decisive i m p o r t a n c e in t h e 
deve lopment of t h e most i m p o r t a n t fea tures . T e m p e r a t u r e of air and soil, 
a m o u n t of prec ip i ta t ion , l eng th a n d in tensi ty of l ight are f i r s t l y t h e fea tu res 
t h a t influence t h e length of t h e vegeta t ion per iod , values of f ea tu r e s and of 
t h e yield. 
The yield changes a t t h e var ie t ies are i n v a r i a b l y modi f ied according t o 
t h e wea ther condi t ions prevai l ing a t the t ime w h e n t h e f ea tu re s examined are 
developing. Average changes d e p e n d e d to t h e h ighes t degree on seeding d a t e , 
t o a lesser ex t en t on t h e year a n d compara t ive ly t o t h e least e x t e n t on va r i e ty . 
T h e da t a have ver i f i ed t h a t t h e p r o p e r seeding d a t e is very i m p o r t a n t concern-
ing t h e a m o u n t of crop yield. 
Delayed sowing t echn ique is v e r y suitable fo r t h e inves t iga t ion of cul tural 
condi t ions based on seeding d a t e , as well as of re la t ionship be tween individual 
f e a t u r e s and crop yield and of t h e charac ter iza t ion of variet ies . 
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NUTRIENT CONSUMPTION OF THE ALFALFA WEEVIL 
[ H Y P E R A (PHYTONOMUS) VARIABILIS HRBST. (COLEOPTEBA, CURCULIONIDAE)] 
By 
G Y . S Á R I N G E R 
L A B O R A T O R Y O F T H E R E S E A R C H I N S T I T U T E O F P L A N T P R O T E C T I O N , K E S Z T H E L Y 
Measurement results obtained in the course of laboratory nutrient consumption 
tests conducted with larvae and imagoes of Hypera variabilis Hrbst . are discussed. 
One larva in the course of its development consumed 28.5 mg green lucerne leaves which 
amounts to the 2.6 fold of the developed live weight of the larva. The larvae increased to 
the 210 fold (19.5 mg) (L3) of their initial (L,) body weight (0.05 mg) and subsequently 
unt i l pupation have lost 7.6 per cent of their maximum body weight. 
One imago consumed from emergence out of the pupa condition unt i l the dia-
pausa 338.6 mg of green leaves. This amount is 33.8 fold of the weight of imago at 
emergence. 
Introduction 
I n t h e last decade a new b r a n c h was born, in t h e field of p l an t pro tec t ion 
research i.e. the p l a n t protect ion m a n a g e m e n t . The in t roduc t ion of t h i s b ranch 
of r e sea rch work in H u n g a r y is a t t a c h e d to the n a m e of K A C S Ó ( 1 9 5 8 , 1 9 6 2 , 
1 9 6 5 ) . P l a n t pro tec t ion m a n a g e m e n t has developed f i r s t of all in t h e socialist 
coun t r i e s where f a r m i n g is conduc ted on large scale, according to p l ans . Such 
f a r m i n g system is b o u n d to plan also the protect ion f r o m p lan t diseases and 
pes ts . F o r the p l ann ing as a point of depar tu re concre te biological knowledge 
is r e q u i r e d which m e a n s above all t h a t the re la t ionship be tween t h e paras i te 
and t h e cul t ivated p l a n t serving as n u t r i e n t mus t he explored also f r o m the 
economic viewpoint . In this r e la t ionsh ip it is i m p o r t a n t to know t h e so-called 
n u m b e r of danger involved, which responds to t h e ques t ion , t h e presence of 
how m a n y animals in a given deve lopmen ta l s tage of a crop s t a n d , makes 
p ro t ec t i on just i f ied a n d to wha t e x t e n t . 
I n an earlier p a p e r (1960) we h a d a l ready no ted — w h a t we wish t o stress 
again — t h a t f rom biological po in t of view the de te rmina t ion of t h e n u m b e r 
of d a n g e r involved — of wha teve r aspec t this danger should be — (causing 
to ta l des t ruc t ion , numer ica l ly not de t e rmined or numer ica l ly d e t e r m i n e d dam-
age), is a very compl ica ted t a sk . T h e problem would sooner be a p p r o a c h e d by 
m a n y - s i d e d examina t ions , conduc ted wi th various m e t h o d s t h a n to resolve in 
an e x a c t way since we are faced b y a mul t i tude of inf luencing f ac to r s out of 
which only a few can he expe r imen ta l ly s tudied. These fac tors are , t o name 
only a few i m p o r t a n t and mani fes t ones : meteorological condi t ions ( tempera-
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t u r e , prec ip i ta t ion , humid i ty , direct ion of w i n d , photoper iod) , development 
s t a g e of p lants , t he i r r egenera t ive capaci ty , a rea of cu l t iva t ion for the endan-
gered crop, vag i l i t y and a b u n d a n c e conditions of t h e damag ing popula t ion of 
l a r v a e and imagoes , etc. In o u r present opinion one of t h e mos t impor t an t 
i ssues is to m e a s u r e the n u t r i e n t comsumpt ion of t h e feeding deve lopmenta l 
f o r m s (imago, l a r v a ) during t h e i r deve lopment a n d in the same per iod to do so 
— several t imes a n d depending on p lant g rowth — with t h e p a r t s of p l an t 
se rv ing as feed. Such e x a m i n a t i o n s can only be p e r f o r m e d in a l abo ra to ry which 
involves t h a t t h e values o b t a i n e d are only of i n f o r m a t o r y cha rac te r . 
For the e s t ab l i shment of n u t r i e n t consumpt ion of some insect species 
compara t ive ly f e w da t a are f o u n d in l i te ra ture . T h e object of these investi-
ga t ions was m o r e the d e t e r m i n a t i o n of n u t r i e n t consumpt ion dur ing larval 
deve lopment a n d of rules concern ing the u t i l i za t ion of feed . References a re 
f o u n d in the s t u d y of S Á R I N G E R (1961). The eva lua t ion of the n u t r i e n t consump- , 
t i o n for some p e s t s in view of de t e rmin ing t h e n u m b e r of danger involved, was 
o n l y carried ou t b y S Á R I N G E R (1954, 1960) and J E R M Y — S Á R I N G E R (1955). 
The ques t ion of the n u m b e r involving dange r in p lan t p ro tec t ion of west-
e r n countries b e c a m e topical eve r since the concep t of in tegra l p l an t protec-
t i o n has gained g r o u n d ( S T E R N ' — S M I T H — B O S C H — H A G E N 1 9 5 9 ) . The establish-
m e n t of the n u m b e r involving d a n g e r or, as called b y B A G G I O L I N I — W I L D B O L Z 
( 1 9 6 5 ) , degree of danger (degré d e menace) has come to the f r o n t in connection 
w i t h the animals damaging p r o d u c t s for direct consumpt ion ( f ru i t , vegetable) 
a n d in order to r e d u c e the p r o t e c t i v e measures t o a m i n i m u m . 
In the p r e s e n t paper t h e resu l t s of l a b o r a t o r y examina t ions concerning 
t h e nu t r ien t consumpt ion of t h e l a rvae and imagoes conduc t ing r ipening nu -
t r i t i o n of an i m p o r t a n t pest in l uce rne the alfalfa weevil are pub l i shed . In posses-
s ion of the da ta of nu t r i en t c o n s u m p t i o n we h a v e m a d e an a t t e m p t to establish 
t h e degree of d a n g e r to a given deve lopmenta l s t age of the crop s t a n d . Of course 
in t h i s relation we can only o b t a i n t h e degree of danger causing t o t a l des t ruc-
t i o n . These specu la t ive ca lcula t ions point r a t h e r t o diff icul t ies of t h e problem, 
t h a n offering a pa r t i cu l a r use p r ac t i ca l of aspec t . 
Ma te r i a l and Method 
Imagoes necessary for the experiments , were collected in lucerne stands in the environ-
m e n t s of Keszthely, t hen raised in labora tory and the eggs collected. Larvae used for the weigh-
ing were hatched f r o m eggs laid by a female within 24 hours. After hatching they consumed 
no leaves or only a minimum quant i ty . The newly hatched larvae were transferred with a fine 
b r u s h on aqueous hygrostate. The pa r t s of the hygrostate: a glass but ter container half filled 
wi th water and covered with linnen by the aid of a rubber ring, with filter paper and Petri disk 
cover. The larvae dur ing the time of the measurements were raised on the same hygrostate. 
The lucerne serving as feed (Medicago sativa L.) was raised in the breeding garden. Young 
leaves at the apical p a r t of plant were mostly used as nutr ient . At the measurement of feed 
one leaf found on the leaf stalk was weighed on an analytical balance and used as feed while 
he op posite leaf also weighed and af ter 24 hour drying a t 105° С repeatedly weighed and used 
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for the calculation of dry matter per cent. Weighings were carried out every 24 hours and each 
time the developmental stage of the larvae established by counting the exuvia cast off. A t the 
same time the dead larvae were also counted. The larvae were put into the weighing disk also 
with the aid of a fine brush. When weighing in the f resh feed what had remained from the pre-
vious day was p u t , after washing off with distilled water , in a test tube and dried for 24 hours 
a t 105° С then weighed again. Washing off with distilled water was necessary to remove the 
adhering secretion. 
The culture was kept in a 28° С thermostat chamber where daily illumination was 15 
hour with about 1500 lux light intensity. 
Results and Discussion 
Of t h e d a t a obtained in t h e course of examina t ions only the most essen-
t ia l par t is p re sen ted in T a b l e 1. In connec t ion with the d a t a of the T a b l e t h e 
following shou ld be noted . 
N u m b e r and deve lopmenta l stage of an imals were es tabl ished b y c o u n t -
ing the exuv i a cast off. 
In t h e t o t a l weight of l a rvae and i m a g o e s the weight of all living a n d dead 
larvae and imagoes plus l a r v a l exuvia a r e included. 
When calculat ing t h e weight of one indiv idual only l iving animals were 
t aken in to considerat ion. 
Change, in the weight of an ind iv idua l , means an increase or r e d u c t i o n 
of weight as re la ted to t h a t of the prev ious day . 
Fig. 1 presents feed consumpt ion p e r one larva (C) a n d imago (D) as 
well as b o d y weight increase of one la rva (A) and imago (B). 
The d i a g r a m indica t ing t h e body w e i g h t increase of t h e larva (A) beg ins 
t o rise mi ld ly , t han af ter t h e f i r s t shedd ing of the larvae , suddenly a n d con-
t inuously u n t i l t he end of nu t r i t ion . 
The l a r v a e finished t h e i r nutr i t ion on 27 Ju ly and t h e n spun out of a f i ne 
silk t h read a cocoon a r o u n d themselves u n d e r the p ro tec t ion of which t h e y 
t r ans fo rmed i n t o pupae. 
The m e a n weight of a p u p a w i t h o u t cocoon was 9.7 mg , toge ther w i t h 
cocoon a lmos t exactly t h e same as in t h e developed l a r v a l stage. T h u s t h e 
alfalfa weevil larvae in c o n t r a s t to t h o s e of the Tenthredinidae ( S Á R I N G E R 
1957, 1961) a f t e r reaching t h e i r m a x i m u m weight do n o t subs tan t ia l ly loose 
f rom their we igh t . 
The d i a g r a m indica t ing t h e daily f e e d consumpt ion of a larva (C) r u n s 
similarly as t h a t represent ing t h e change of b o d y weight. Here , however, some 
breaks can b e observed w h i c h is explained b y the feed consumpt ion suspended 
before, du r ing and immedia t e ly after c a s t i ng off. 
F r o m t h e course of t h e В and D d i a g r a m s of Fig. 1 i t appears t h a t while 
t h e body we igh t change of imagoes shows a f t e r the beg inn ing of n u t r i t i o n , a 
rising t r e n d a n d then a f t e r a mild m a x i m u m evenly decreases unti l t h e dia-
pause sets on , t h e feed consumpt ion (D) suddenly rises v e r y high f i r s t a n d 
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Table 1 
Numerical dala of body weight and feed consumption during larval development and nutrition 
for maturation of the imago 
N u m b e r a n d 
deve lopmenta l 
s tage 
of an ima l s 
Total 
weight 
of larvae 
and 
imagoes, g 
Weight 
of an 
individual in g 
Change 
in weigh t 
of one 
ind iv idua l g 
Dry 
ma t t e r 
per cent 
of 
nutri t ional 
plant 
Tota l 
green leaf 
consumption 
of larvae 
and 
imagoes in g 
Green leaf 
consumpt ion 
per one l a r v a e 
and imago in 
g 
20.7. 15Lj 0.0009 0.00005 19.4 
21 15L2 0.0008 0.00005 — 0.0000 14.6 0.0054 0.0003 
22 7L38L2 0.0022 0.00014 + 0 . 0 0 0 0 9 17.1 0.0070 0.0004 
23 13L32L2 9 15.4 0.0208 0.0013 
24 13L3 0.0150 0.0011 + 0 . 0 0 0 9 20.3 0.0670 0.0051 
25 5L 4 8L 3 0.0309 0.0023 + 0 . 0 0 1 2 19.2 0.0571 0.0043 
26 12L 4 1L. 0.0722 0.0055 + 0 . 0 0 3 2 22.9 0.0752 0.0054 
27 13L4 0.1372 0.0105 + 0 . 0 0 5 0 24.2 0.1531 0.0117 
0.0285 
3.8. 1 pupa 
1 cocoon 
4 9 0.0426 
0.0097 
0.0013 
0.0106 
7 <J 0.0667 0.0095 19.9 0.2672 0.0222 
4 12 imago 0.1230 0.0102 23.8 0.0656 0.0054? 
5 12 „ 0.1318 0.0109 + 0 . 0 0 0 7 19.3 0.3088 0.0257 
7 12 0.1336 0.0111 + 0 . 0 0 0 1 16.3 0.2999 0.0249 
8 12 0.1355 0.0112 + 0 . 0 0 0 1 19.3 0.1721 0.0130 
9 12 „ 0.1347 0.0112 0.0000 16.8 0.1310 0.0108 
10 12 0.1319 0.0109 - 0 . 0 0 0 3 20.8 0.1321 0.0110 
11 12 „ 0.1340 0.0111 + 0 . 0 0 0 2 17.8 0.0652 0.0054 
14 12 „ 0.1286 0.0107 - 0 . 0 0 0 4 20.7 0.0744 0.0062 
17 12 0.1296 0.0108 + 0 . 0 0 0 1 19.3 0.0835 0.0069 
25 12 0.1230 0.0102 - 0 . 0 0 0 6 16.7 0.0857 0.0071 
0.1386 
s u b s e q u e n t l y d e c r e a s e s w i t h t h e s a m e r a p i d i t y so a s t o h a v e a f i n a l r i s e u n t i l 
t h e e n d o f n u t r i t i o n , w i t h o u t a p p r o x i m a t i n g a g a i n t h e i n i t i a l l e v e l . T h u s t h e 
n u t r i t i o n o f t h e i m a g o e s , u n t i l t h e o n s e t o f d i a p a u s a s h o w s a d e c r e a s i n g t r e n d . 
T h e s a m e o b s e r v a t i o n w a s m a d e b y K O E H L E R — G Y R I S K O ( 1 9 6 3 ) in t h e U n i t e d 
S t a t e s in t h e i r e x a m i n a t i o n s w i t h Hypera postica G y l l . i m a g o e s . 
A c c o r d i n g t o m e a s u r e m e n t s o n e l a r v a c o n s u m e d , i n t h e c o u r s e o f d e v e l -
o p m e n t , 2 8 . 5 m g g r e e n l u c e r n e l e a v e s w h i c h is 2 . 6 f o l d o f t h e l i v e w e i g h t o f t h e 
d e v e l o p e d l a r v a . D u r i n g t h e 7 d a y l a r v a l d e v e l o p m e n t t h e l a r v a e h a v e g r o w n 
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to the 210 fold (10.5 mg) of their in i t ia l (L^) body we igh t (0.5 mg) (L3) t h e n 
unti l p u p a t i o n lost 7.6 pe r cen t (0.8 mg) f r o m their m a x i m u m body weight . 
T h e weight of green foliage c o n s u m e d in the i nd iv idua l deve lopmenta l 
stages was calculated f r o m t h e da ta of T a b l e 1. In t h e fol lowing the a m o u n t of 
green fol iage consumpt ion in the ind iv idua l deve lopmenta l degrees is p r e sen t ed 
in per cen t of to ta l consumpt ion . T h u s one larva has consumed in t h e L 1 _ 2 
stage 7.02 per cent of t h e a m o u n t of foliage necessary t o i ts deve lopmen t , 
Fig. 1. Daily change of the live weight of a larva (A) and an imago (B), of the green weight 
of the feed consumed (C larva and D imago) on 28° С and with daily 15 hour of il lumination. 
Horizontal axis: days; vertical axis: weight change in mg. Arrows indicate the dates of casting off 
F r o m these da t a i t appears t h a t t h e larvae c o n s u m e 92.98 per cen t of 
their t o t a l consumpt ion in t h e thi rd a n d f o u r t h deve lopmen ta l stage. F r o m t h e 
period of l a rva l deve lopmen t 4 days fal l t o t h e two las t deve lopmenta l s tages . 
For t h e per iod of cont ro l these da ta ind ica te t h a t l a r v a e should he ki l led if 
possible be fore the onset of intensive n u t r i t i o n , i.e. shor t ly a f t e r ha tch ing f r o m 
the eggs t o prevent more serious loss of foliage. 
According to t h e d a t a of Table 1 one imago (consumpt ion of males and 
females was measured toge the r ) had consumed 338.6 m g green foliage, f r o m 
emergence ou t of p u p a u n t i l t he onset of d iapausa w h i c h is 33.8 fold of t h e 
emergence weight of t h e imago . 
Determination of the degree of danger causing total destruction 
K n o w i n g the l a rva a n d imago n u t r i e n t consumpt ion da ta o b t a i n e d in 
the course of the above inves t iga t ions we calculated, t h a t the lucerne s t a n d 
developing outdoors on 1 sq .m. , made possible the ra is ing of how m a n y l a r v a e 
or imagoes, in a given pe r iod . 
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For t h e bas i s of ca lcula t ions we selected, on Ju ly 19, in t h e env i ronments 
of Keszthely , a lucerne f ield where on f ive well established s q . m we counted t h e 
n u m b e r of p l a n t s . The he igh t of the p l a n t s t a n d generally reached 34.5 c m . 
On the average 755.2 p lan ts w i t h stems fell on one sq.m. T h e weigh t of all leaves 
of ten p lan ts w i t h stems — w i t h o u t leaf s t a lk — was d e t e r m i n e d on the ana ly -
t ical ba lance . According t o weighings on 1 p l a n t the w e i g h t of leaves was 
2.6784 g on t h e average. Calcu la ted f rom th i s va lue there were leaves of a weight 
of 2022.7 g on t h e average on a sq .meter a t t h e da te of weighing . 
This a m o u n t of leaves assures the deve lopment of 70,972 larvae on a 
sq .meter a n d i t can a f ford f eed unt i l t h e d iapausa to 5973 imagoes wh ich 
began nu t r i t i on for m a t u r a t i o n . When t a k i n g as a basis t h e a m o u n t of leaves 
(0.3671 g) c o n s u m e d f rom t h e ha tch ing un t i l t h e d iapausa a f t e r the nu t r i t i on 
fo r m a t u r a t i o n of the imago we obta in the resu l t , t h a t leaves f o u n d on a s q . m 
can afford poss ibi l i ty of n u t r i t i o n for 550 g an imals in t h e pe r iod indicated. 
As p o i n t e d out in t h e I n t r o d u c t i o n t h e s e values a re of course of h igh ly 
theoret ical c h a r a c t e r because t h e indiv idual densi ty of d a m a g i n g species is 
never d i s t r i bu t ed so evenly on a given area as presumed b y t h e above t r a in of 
thoughts . T h e prac t ica l u t i l i t y va lue of ca lcu la ted data is also reduced b y t h e 
f a c t t ha t an ima l s do not c o n s u m e the main r ib of leaf which represents a lmos t 
t h e same we igh t as the o t h e r p a r t s of the leaf together . T h e s e calculated d a t a 
t h u s refer on ly t o the case of re la t ionship be tween animal a n d p lan t when t h e 
height of t h e p l a n t is 34.5 c m a n d 755.2 p l a n t s wi th them occurs on a sq.m. a n d 
f u r t h e r the a b o v e popula t ion densi ty develops . Such s i t ua t i on , however, in 
rea l i ty h a r d l y occurs. 
I t m a y be , however, conc luded f rom t h e examina t ions t h a t we mus t s t a r t 
in this direct ion if we wan t t o de termine t h e degree of d a n g e r in a more exac t 
fo rm. If we a re able to d e t e r m i n e sys temat ica l ly the weight of leaves f r o m t h e 
ear ly spring u n t i l late in t h e a u t u m n a n d pe r fo rm the ca lcula t ions for c rop 
s t ands of v a r i o u s deve lopment , t h e damage can also be numer i ca l ly expressed. 
Conclusions 
According to weighings in l abora to ry a larva dur ing deve lopment con-
sumed 28.5 m g green leaves . T h e larvae consumed 92.98 pe r cent of t h e i r 
t o t a l consumpt ion in the t h i r d and fou r th deve lopmenta l s t ages . The green fo-
liage consumpt ion of an i m a g o f rom the h a t c h i n g out of t h e pupa unt i l t h e 
onset of d i a p a u s a was 338.6 mg . Outdoors , in the second half of Ju ly , t h e 
green lucerne leaves found on a sq.m. assure feed for 70,972 la rvae and 5973 
imagoes. T h u s in a given p l a n t deve lopment s ta te this is t h e value of t h e 
degree of d a n g e r causing t o t a l des t ruct ion . 
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THE PRODUCTION AND EXPERIMENTAL GROWING 
OF TRIPLOID WATERMELONS 
By 
Á. K i s s 
A G R I C U L T U R A L R E S E A R C H I N S T I T U T E I N T H E R E G I O N B E T W E E N 
T H E D A N U B E A N D T H E T I S Z A R I V E R S , K E C S K E M É T 
Improvemen t of the tr iploid (seedless) watermelon was begun is 1959. Approxi-
mately 51 te t rap lo id melons were produced f rom the colchicine t r ea tmen t of the Dew 
Green, Rhode Island Red, New Hampshire Midget, Asahi and Sugar Baby varieties (seeds 
were pre-soaked for 24 hours and then pu t in a 0 .5% colchicine solution for 48—52 
hours). Tetraploids were crossed wi th their diploid forms and with other diploids. F rom 
this we gained 22 .8% triploid seeds bu t only if the mother was a tetraploid. The results 
of the 1963 exper imenta l p roduc t ion were not the best , bu t in 1964 we succeeded in 
gaining 50% f r o m the sown seeds. In spite of the extremely cool weather of 1965 we 
also gained good results . The qua l i t y of the triploid melons is very good and a l though 
their production is ve ry expensive it is worthwhile for expor t . 
In t roduct ion 
Already in 1939 I N O N E h a d produced t e t r ap lo id wate rmelons in J a p a n . 
T h e n t h e use of po lyplo id wa te rmelons for t h e l a te r p roduc t ion of succulent 
t r ip lo ids has not y e t been considered. In 1947 K I H A R A (1951) p roduced a t a s t y 
t r ip lo id wa te rmelon hybr id . L a t e r K O Y A M A (1952), F U R U S A T O (1952a, b) , 
M A T S U B A Y A S I (1954), S A D A O (1955), K A N A Z A W A (1955), K O N D O (1955), S A -
K A T O (1955), S H I M O T S U M A (1958, 1959, 1961, 1962) did expe r imen t s wi th t r i -
ploid watermelons a n d concluded t h a t the seedless wate rmelons were in all 
ins tances more t a s t y and a roma t i c t h a n the diploid melon variet ies cu r ren t ly 
be ing produced in J a p a n . 
Soon m a n y combina t ions of t r iploid heteroses were p roduced and cer ta in 
t y p e s were capable of sa t i s fy ing t h e most pa r t i cu la r tas tes . On t h e basis of t h e 
J a p a n e s e results o t h e r countr ies produced t r ip lo id wate rmelons , too. In t h e 
Phi l ipp ine Is lands T O R R E S ( 1 9 5 6 ) , in I t a ly B I A N C H I — M A R C H E S I ( 1 9 5 8 , 1 9 5 9 , 
1 9 6 4 ) , in Czechoslovakia V E N E N I — B A R T A L O S ( 1 9 6 5 in l i t t . ) and in t h e Un i t ed 
S t a t e s the Burpee Seed Company ( 1 9 6 1 ) began exper imen t s on t r iploid wate r -
melons . 
In H u n g a r y J . K O V Á C S was t h e f i rs t to p roduce ve ry la te , th ick-skinned 
t e t r ap lo ids which were no t su i tab le for p roduc t ion . In 1957 in Újmajor I . FÜ-
LÖP ob ta ined a t r ip lo id wa te rmelon f rom the crossing of t e t rap lo id Jamato X 
Marsowszky. In Kecskemet the p roduc t ion of seedless wate rmelons began in t h e 
sp r ing of 1959 (KISS 1961a, b). H e r e f rom the ve ry beginning we had succeeded 
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i n b r i n g i n g a b o u t s u c h c o m b i n a t i o n s w h i c h m a t c h e d t h e J a p a n e s e h y b r i d s f o r 
t a s t e , e a r l i n e s s a n d s i ze of f r u i t . O n t h e o t h e r h a n d t h e p r o d u c t i o n of t r i p l o i d 
m e l o n s p r o v e d d i f f i c u l t b e c a u s e o f t h e c o s t i n v o l v e d . A c c o r d i n g t o J a s u o O h t a , 
a g e n e t i c i s t of t h e K i h a r a I n s t i t u t e , w h o v i s i t e d u s i n t h e s u m m e r of 1 9 6 5 , s e e d -
l e s s w a t e r m e l o n s h a v e n o t b e c o m e w i d e s p r e a d i n J a p a n b e c a u s e of t h e c o m -
p l i c a t e d seed p r o d u c t i o n a n d t h e h i g h p r i c e of t h e s e e d s , h o w e v e r , m a n y c o m p a -
n i e s a r e w o r k i n g o n s e e d p r o d u c t i o n a n d m a n y g r o w e r s a r e c o n c e r n e d w i t h 
m e l o n p r o d u c t i o n f o r t h e m a r k e t . I n H u n g a r y t h e p r i c e of t h e t r i p l o i d m e l o n s is 
Fig. 1. Upper row: Dew Green, Asahi, Rhode Island Red-1, Lower: Rhode Island Red-2, 
Klondike No. WR. 65, New Hampshire Midget mother partners (Photo: Tóth) 
m o r e t h a n d o u b l e t h a t of t h e u s u a l m e l o n s a n d t h e p r i c e of t h e s e e d s is m o r e 
t h a n t e n - t i m e s a s m u c h . 
M a t e r i a l a n d M e t h o d s 
Since imported triploid seeds are very expensive we have tried to produce such hybrids 
which could be produced at a reasonable price by the melon growers. 
For our purpose we harvested many melon varieties. Since varieties with small fruits 
are demanded for expor t (VIGH 1956) we tried to select as parents those which produced melons 
of 3—5 kg. in weight. Thus we selected Deiv Green, Rhode Island Red, New Hampshire Midget, 
Asahi and most recently the Sugar Baby variety (Figs. 1, 2). 
From the total of 5,600 seeds t rea ted between 1959 and 1963 we produced 51 (0.91%) 
tetraploid forms. Before treating the seeds had been soaked for 24 hours in water of approxi-
mate ly 36° C, then the split seeds placed for 48—52 hours in a 0.5% colchicine solution. 
Af te r t reatment we washed the seeds under running t ap water and planted each in a square of 
sod. Until the seeds sprouted they had been placed on a t ray heated at 28—35° C. Ninety 
percent of the seeds did not sprout or ra ther after germination they died before producing the 
f i rs t leaves. We gained tetraploids from 8—10% of the remaining live plants. 
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Providing we h a d not had enough seeds from any of the melon varieties we could 
surely gain polyploid forms by treating the apex of the shoot in the cotyledon stage. Using 
GYŐRFFY'S method (1944—45) A piece of cotton dipped in colchicine was placed at the apex of 
the shoot and three to four times daily this was moistened with a water solution of colchicine. 
Fig. 2. Sugar Baby tetraploid (Photo: Tóth) 
Fig. 3. 1. tetraploid seedlings induced with colchicine; 2. untreated control; 3. t reated sprout 
tip; 4. t rea ted seed (Photo: Tóth) 
Trea tment continued for three days and then the plants went untouched for five to six days. 
Where the t reatment proved effective the appearing leaves were formless, leathery and showed 
rudimentary growth (Fig. 3). Later development was also slower. The appearing male and fe-
male flowers characteristic of the tetraploids were much larger than those of the initial form. 
The surest results were as well provided by a chromosome count. 
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Results 
Af te r h a v i n g produced t e t r ap lo ids in order t o p roduce t r iploid hybr ids , 
t h e te t rap lo id a n d diploid p a r e n t s were crossed. Our f i r s t t r iploid crossing 
( K i s s 1961a, b) y ie lded only 13.4 a n d 15 .3% f r u i t set . Only 15.7 and 19 .0% of 
t h e set seeds ge rmina t ed . 
In 1964 12,000 seeds f r o m tr iploids were p l a n t e d ; of these 7,500 (62.5%) 
sp rou t ed . Dur ing t h e cul t iva t ion of seedlings an addi t iona l 1,500 p l a n t s died 
b u t in spite of t h i s there was still 5 0 % of t h e sown p l a n t ma tu r ing . Th i s was 
cons iderably g rea t e r t h a n t h a t of the previous year . 
In the cool, r a iny summer of 1965, 1,400 t r iploid crossings were made . 
F r o m this 450 f r u i t s set (32.1%). F r o m t h e t o t a l crossed flowers 321 f ru i t s 
Fig. 4. There is less stored nutrient material iu the triploid seed than in that of the diploid 
(Photo: Tóth) 
(22 .8%) developed f rom which we could gain seeds (800 g or a p p r o x i m a t e l y 
16,000 seeds). T h e sprout ing va lues will only h a v e been known in May of 1966. 
F r u i t se t t ing was neve r gained f r o m the reciprocal crossing when t h e diploid 
p a r e n t was used as mother . 
The above resul t s are still u n f a v o u r a b l e . If we consider t h a t 15.7 and 
1 9 . 0 % , respect ively of the set seeds of t h e f i r s t two years sprouted , t h e n even 
he re we have a s l ight advance . 
In fact t h e p roduc t ion of t r ip lo id wa te rmelon seeds is diff icult a n d expen-
sive. According to our examina t ions one cadas t r a l " h o l d " — depending on the 
w e a t h e r — can p roduce 2—4 kg. (40—65%) of hyb r id seeds capable of germi-
n a t i n g f rom which , depending on condi t ions, seedlings suff icient fo r only 
4 —10 cadas t ra l " h o l d " can be p roduced only b y the mos t exper t seedl ing cul-
t i v a t i o n . According to our experience, when t h e t e m p e r a t u r e of ge rmina t ion 
does no t reach 28 — 30° C, the germina t ion is unusua l ly low (20—25%) even if 
t h e embryo in t h e seed is good a n d hea l thy , i.e. t h e ca rp ium of the t r ip lo id seeds 
is t h i ck and h a r d , t h e germ is s t u n t e d and there are l i t t le reserve n u t r i e n t mate -
rials in the co ty ledons (Fig. 4). 
I t is d i sadvan tageous t h a t t h e crossings can be done in only one di rect ion. 
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If we could successfully get seeds by rec iprocal directions t h e n one f ru i t wou ld 
yield an ave rage of 300 seeds , half of which would be c a p a b l e of ge rmina t ion . 
U n f o r t u n a t e l y seed se t t ing of te t raplo ids is weak (Average of 20—50 seeds 
per f rui t ) . There fore one of o u r goals for improv ing is t o ga in greater seed set-
t ing among t h e te t raploid popu la t ion and reach at least 5 0 % germina t ion . 
Bo th a m o n g the t e t r a p l o i d and the pa r t i cu la r s t ra ins the re are g rea t dif-
ferences be tween the se t t ings of the ind iv idua ls . While seed set t ing pe r f r u i t 
among t h e f i r s t year au topo lyp lo ids is 5 — 67, t ha t of t h e second year t e t r a -
ploids 28 — 70. The n u m b e r of seeds in t h e t e t rap lo id wi th t h e greatest s e t t i ng 
is 150. 
Owing t o the above t h e current p roduc t ion price of one k i logram of 
triploid wa te rme lon seed is a p p r o x i m a t e l y 8,000 For in t s and this p roduces 
enough seedlings for two c a d a s t r a l " h o l d s " . However, t h e t r iploid wa te rme lon 
should neve r b e grown b y i tself because i t s male flowers a r e sterile. The re fo re 
when t r a n s p l a n t i n g we m u s t include t w o rows of po l l ina t ing variet ies a f t e r 
every four rows. Depending upon condi t ions there will b e a lot of pollen a n d 
greater f r u i t set t ing. Mixed watermelon f ie lds should c o n t a i n two- th i rds t r i -
ploid and one- th i rd diploid poll inat ing var ie t ies . Thus we can depend on 60 
quintals of marke tab le t r ip lo id and 30 q u i n t a l s of diploid f ru i t . This inc ludes 
40 q. of expo r t ab l e (3—5 kg . in size, wel l -shaped) f irst class tr iploids a n d 50 q. 
for the h o m e marke t (20 q . triploid and 30 q. diploid pol l inat ing var ie t ies) . 
The p roduc t ion of triploid wa te rmelons is p rof i tab le only if t h e grower receives 
double t h e s t a n d a r d price f o r t h e triploid (seedless) melons . The price is w o r t h 
it because t h e growing of t r ip loid melons requires g r e a t e r expert ise, more 
demanding work and more inves tmen t . 
In considerat ion of all these it is ques t ionab le w h e t h e r i t is wor thwhi le to 
grow this n e w type of w a t e r m e l o n . As an answer let us t u r n to the J a p a n e s e 
example. In J a p a n , too, (SADAO 1955, etc.) t h e triploid wa te rme lon seeds, be ing 
expensive a n d their g e r m i n a t i v e abil i ty w e a k , were rece ived with hes i t a t ion . 
Today t h e d e m a n d for t he se seeds cannot be sat isf ied: t h e i r popu la r i ty is due 
to their q u a l i t y . 
Accord ing to our examina t ions t h e greates t a d v a n t a g e of the t r ip lo id 
melon is i ts unusua l ly good t a s t e and a r o m a . In judging f r u i t we have employed 
a 20-point sy s t em. Since we consider t h e t a s t e of the melon t h e most i m p o r t a n t 
we na tu r a l l y give it the h i g h e s t values (1 —10) and g radua l ly less for t h e colour 
of the flesh (1—4), the s h a p e of the f ru i t a n d t h e f ibrousness of the flesh (1 — 3). 
The m a x i m u m , and best , is 20, while t h e complete ly wor th l e s s melon deserves 
a 4. Table 1 shows the a n a l y z e d values of a few hybrid combina t ions c o m p a r e d 
to the bes t foreign and d o m e s t i c variet ies . 
F r o m t h e Table i t c a n be seen t h a t t h e seedless ( t r ip loid) wa te rme lons 
excel in t a s t e and aroma, moreover the Kecskeméti 09 t r ip lo id is equal t o t h e 
triploid melons of J a p a n in t a s t e . 
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Table 1 
Results of the watermelon judging 
(1960-1963) 
F r u i t 
Var i e ty (hybrid) 
( i ) 
Shape 
(2) 
Flesh (3) T a s t e 
(6) 
Total po in ts 
(7) 
Colour (4) Crispness (5) 
Awardab le Poin ts 1 — 3 1—3 1—10 4—20 
Sugar Baby  3.0 2.2 2.2 6.1 13.5 ± 0.35 
Marsowszky  2.7 2.6 2.0 6.1 13.4 ± 0.52 
K. red fleshed  2.9 3.4 2.4 7.5 16.2 ± 0.42 
K. Ft heterosis  2.9 2.8 2.2 6.9 14.8 ± 0.38 
K. triploid 08 2.8 2.5 2.6 7.9 15.8 ± 0.37 
K. triploid 09 2.8 2.6 2.8 9.2 17.4 ± 0.40 
K. triploid 010 2.7 2.3 2.3 7.6 14.9 ± 0.51 
Asahi Japan 3 X  3.0 < 2.8 2.8 7.9 16.5 ± 0.52 
Cream Japan 3 X  3.0 2.9 3.0 9.4 18.3 ± 0.66 
Sunrise Japan 3 X  3.0 2.9 3.0 9.3 18.2 ± 0.63 
The t r ip lo id heterosis surpass the diploids in sugar con ten t . The t o t a l 
sugar con t en t of the diploid pa ren ta l p a r t n e r s according t o V I D É K I ( 1 9 6 5 in 
l i t t .) was 6.21 — 10.1% b e t w e e n 1960 and 1964, while t h a t of the Kecskemét i 
tr iploids is be tween 7 . 4 5 a n d 1 0 . 6 % . The analys is of t h e seeds revealed t h a t 
t h e seeds of t h e te t rap lo ids were the largest , t hose of the d iploids and t r ip lo ids 
smaller, whi le t h e haploid seeds the smal les t . While the t e t r ap lo id and diploid 
seeds were a lways rounded , t h e m a j o r i t y of t h e triploid seeds were f l a t t e n e d 
and inden ted (Figs. 4 and 5). Triploid seeds can be d is t inguished b y t h e i r 
s tr iking charac te r i s t ics a n d we a t t e m p t e d t o produce t h e m f rom f ree- f low-
ering b y bee pol l inat ion. I n order to ach ieve this we t r a n s p l a n t e d t e t r ap lo id 
wate rmelons w i th diploid t y p e s in a ra t io of 2 : 1 or 3 : 1 . Such a m i x t u r e 
yielded t h r ee t y p e s of seed p rogeny : 
1. Var ie t ies produced f r o m pure pollen ( the diploid h a d been pol l inated 
with i ts own pollen). 
2. Te t r ap lo id mo the r t y p e (poll inated b y the pollen of i ts own polyploid 
form and t h u s 40 — 5 0 % t e t r a p l o i d seed p r o g e n y arise d e p e n d i n g on the w e a t h e r 
condit ions). 
3. T r ip lo id forms (c. 50 — 60%) ar is ing f r o m s p o n t a n e o u s crossings. 
I t shou ld be noted t h a t t e t rap lo id a n d triploid seeds m a y be o b t a i n e d 
also f rom one f r u i t depend ing on whether t e t r ap lo id or d ip lo id pollen was u s e d 
for pol l inat ion. 
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In selecting t h e crossing popu la t i on the m o t h e r a n d fa ther var ie t i es have 
to be selected f rom t h e beginning in such a way t h a t t h e tr iploid hybr ids can 
be sure ly de termined in the F r U n f o r t u n a t e l y t h e Sugar Baby t e t r a p l o i d and 
t h e Dew Green c anno t b e used for ob ta in ing the u n u s u a l l y t a s t y t r ip loids be-
Fig. 5. Tetraploid (left), triploid (centre) and diploid (right) watermelon seeds. Lower row: 
haploide (Photo: Tóth) 
Fig. 6. Dew Green triploids, in the centre (Pho to : Tóth) 
cause i t is difficult t o dist inguish t h e hybrids in t h e progeny of t h e crossings 
(Fig. 6). 
W e needed va r ie t i e s with such recessive, l igh t - sk inned p rope r t i e s whose 
polyploid form when crossed with t h e dark-skinned d ip lo id fa ther v a r i e t y would 
p roduce dark-sk inned t r iploid hyb r id s in the f i r s t generat ion. S u c h varieties 
were also found and t h e s e polyploids were produced (see Fig. 1). 
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T h e next s tep was to select as great a p ropor t i on of t r i p lo id seeds as 
possible before sowing f rom a m o n g t h e free-f lowering seeds. T o achieve this, 
we f i r s t separa ted t h e heavy seeds f r o m the f l a t t e r , lighter ones b y a fanner . 
Whi le we have received almost w i t h o u t exception shriveled, f l a t hybr id seeds 
f r o m t h e successful m a n u a l crossings, only 5 0 — 6 0 % of the seeds originating 
f r o m spontaneous crossings are f l a t a n d indented . D u r i n g the s econd season of 
growing it became clear t h a t only 3 0 — 4 0 % of t h e shriveled seeds were triploid 
while t h e rest t e t r ap lo id . I t is supr i s ing , however, t h a t even a m o n g t h e progeny 
of t h e rounded seeds we had 25 — 3 0 % triploids. I n such a way we could only 
p a r t i a l l y succeed in selecting t r i p lo id seeds. 
Fig. 7. The cotyledons of the triploid seeds were often deformed (lower row, centre). Left: 
diploid: right: tetraploid cotyledons. The corresponding pr imary leaves are in the upper row 
(Photo: Tóth) 
I n the cotyledon stage we f o u n d still a chance to make a n o t h e r selection. 
I t has been discovered t h a t the co ty ledons of the t e t r ap lo ids are r egu l a r shaped, 
r ound , elliptical, t h e diploids a re b r o a d , ova l - shaped while one cotyledon of 
t r ip lo ids or iginat ing f r o m crossings is misshapen, deformed in 9 0 % of t h e 
cases (Fig. 7). U n f o r t u n a t e l y th i s possibil i ty of selection was no t dependable 
enough . 
W e have l ea rned t ha t only 6 0 % of the co ty ledons of seeds originating 
f r o m spontaneous crossings were de formed . We ga ined 30 —40% tr iploid prog-
e n y f r o m among t h e progeny w i t h formless co ty ledons and se lec ted in such 
a w a y . 
Al though t h e ment ioned m e t h o d s of selection were not p e r f e c t , still t hey 
were sui table for in f luenc ing the p ropor t ion of t r ip lo ids among t h e populat ions 
or ig ina t ing f rom f ree crossings. 
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K n o w i n g the descr ibed relations of dominance skil led workers can judge 
with 1 0 0 % accuracy t h e t r iploid f ru i t s i n t h e freely-crossed stock. 
I t is necessary to m e n t i o n t h a t t h e seedless wa te rme lons have on ly s tun t -
ed, e m p t y seeds similarly t o the young, t e n d e r cucumbers (Fig. 8). All t h e flesh 
of the f r u i t is suitable fo r h u m a n c o n s u m p t i o n w i t h o u t being aware of any 
seeds d u r i n g i ts eating. Occasionally t h e triploid h y b r i d s also develop large, 
da rk -b rown seeds, bu t in mos t instances t h e s e are s ter i le : t h e y contain n o germ 
or s tored n u t r i e n t ma te r i a l . Since these h y b r i d s appear t o be the same a s those 
with seeds, these combina t ions were i m m e d i a t e l y r e m o v e d . Our p r e s e n t best 
combina t ions are 3 — 5 k g . in size wi th a medium-green , f i r m skin and t h e y are 
p roduc t ive . 
Fig. 8. Triploid watermelons produce only weak, underdeveloped seeds (on the left) , on the 
r ight : watermelon wi th seeds (Photo: Tó th) 
Conclusions 
In 1959 af te r the j a p a n e s e e x a m p l e we began our t r ip loid seedless melon 
exper imen t s and as ear ly as 1961 we r e p o r t e d on minor ini t ial results . 
T h e f r u i t of the t r ip lo id melons, un l ike the d iploid varieties, a r e surely 
t a s ty a n d a romat i c . I t s opponen t s ob j ec t t o the p roduc t ion expenses of t r ip lo id 
melons. 
To beg in with even t h e cost of seed product ion is expensive as su i tab le 
seed set c a n only be ach ieved by a 4 x X 2 x crossing. Since t h e t e t r ap lo ids have 
a small n u m b e r of seeds a n y h o w we can c o u n t on 40 — 50 seeds per f r u i t on the 
average f r o m the d i f fe ren t polyploid levels of crossing. I n our f i r s t crossings 
f ru i t set w a s only 13 .4—15.3%. In 1964 — 65 we a l r e a d y achieved t h e 30.0— 
32.1% level . While in t h e f i r s t years 15.7 —19.0% of t r ip lo id seeds set , in 1964 
al ready 6 2 . 5 % sprouted a n d 50% of t h e seedlings g rew t o m a t u r i t y . 
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T r i p l o i d w a t e r m e l o n s i n H u n g a r y c a n b e b e s t p l a n t e d i n a p r o p o r t i o n o f 
2 : 1 o r 3 : 1 w i t h t h e p o l l i n a t i n g d i p l o i d v a r i e t i e s b e c a u s e i n p u r e s t o c k t h e 
t r i p l o i d does n o t h a v e f r u i t s e t o n a c c o u n t of s t e r i l e m a l e i n f l o r e s c e n c e s . T h e r e -
f o r e i t s p r o d u c t i o n r e q u i r e s g r e a t e r ski l l , is m o r e d e m a n d i n g a n d i n v o l v e s g r e a t -
e r r i s k s . A m o n g t h e p r e s e n t c o n d i t i o n s of p r o d u c t i o n t h e p r i c e o f s e e d s is a p p r o x -
i m a t e l y 4 , 0 0 0 F o r i n t s p e r c a d a s t r a l " h o l d " t h u s i t w o u l d b e d e s i r a b l e f o r t h e 
p r o d u c e r t o c h a r g e a t l e a s t d o u b l e t h e p r i c e o f c o m m o n d i p l o i d m e l o n s p e r 
k i l o g r a m of f i r s t c l a s s f r u i t . 
E x p e r i m e n t s h a v e b e e n c a r r i e d o u t in p r o d u c i n g n o t o n l y t h e f r u i t s b u t 
a l s o t h e t r i p l o i d s e e d s b y i n s e c t p o l l i n a t i o n . O u r p e r t i n e n t e x p e r i m e n t s w e r e 
o n l y p a r t i a l l y s u c c e s s f u l b e c a u s e w e cou ld o n l y s l i g h t l y i n c r e a s e t h e p r o p o r t i o n 
o f t r i p l o i d s i n t h e p o p u l a t i o n . E v e n is s u c h a c a s e t r i p l o i d , s e e d l e s s f r u i t s c a n 
b e s e l e c t e d a n d p r o d u c e d t h r o u g h t h e p r o p e r c h o i c e of c h a r a c t e r of t h e p a r e n -
t a l p a r t n e r s w i t h 1 0 0 % s a f e t y a n d t h e t a s t e a n d q u a l i t y o f t h e f r u i t c a n b e 
g u a r a n t e e d . 
O n a c c o u n t of t h e e x p e n s e s of p r o d u c t i o n i t is p r o b a b l e t h a t t h e t r i p l o i d 
w a t e r m e l o n w i l l b e c o m e w i d e s p r e a d o n l y i n c a s e i t is g r a n t e d a h i g h e r p r i c e -
O u r I n s t i t u t e m u s t s e t t h e t r e n d o f b o t h seed a n d f r u i t p r o d u c t i o n i n t h e p r o p e r 
d i r e c t i o n . 
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LIGHT-MICROSCOPIC STUDIES 
ON VOLATILE OIL EXCRETION 
IN VALERIANA COLLINA WALLR. 
II . HISTOCHEMICAL INVESTIGATIONS 
By 
R. G. SzENTPÉTERY, S . SÁRKÁNY, L . FRIDVALSZKY, J . NAGY 
D E P A R T M E N T O F A P P L I E D B O T A N Y A N D H I S T O G E N E S I S 
O F T H E L . EÖTVÖS U N I V E R S I T Y , B U D A P E S T 
In our investigations we have studied, above all, the composition of the sheath 
layer of the oil-bodies and the changes occurring in the course of the ageing of tissues, 
respectively, from the solubility and colour reaction of the oil-bodies excreting in the 
root tissues of Valeriana collina. In the course of our work we have elaborated a specific 
and very responsive colour reaction with the aid of which the process of excretion could 
be t raced from the init iat ion. 
In t roduct ion 
On t h e basis of l ight-microscopic resul t s and those of other researches 
made on p l a n t s containing vola t i le oil (ba l sam) ( A H L G R I M M 1 9 5 6 , C Z A P E K 1 9 2 5 , 
K I S S E R 1 9 5 8 , M O R I T Z 1 9 6 2 , N Y L O V 1 9 2 9 , T H U N M A N N 1 9 3 1 ) , t h e general concept 
has been establ ished t h a t t h e q u a n t i t y a n d composition of p lan t volat i le oils 
(balsams) change , depend ing on deve lopmenta l stage of t h e organs a n d t h e 
growth per iod , to such an e x t e n t t h a t w h e n charac ter iz ing volatile oil, these 
da ta , too, a re to be s u b m i t t e d . In the course of our inves t iga t ions carr ied out 
previously ( S Á R K Á N Y 1 9 5 8 ) , concerning Valer iana we h a d p o i n t e d also to q u a n -
t i t a t ive changes of volati le oil in connect ion with the age of organs as well as 
with the g rowth period. T h e composit ion of oil might c h a n g e to a great ex t en t 
even wi thin t h e same p l a n t according to t h e spot of excre t ion and, on t h e basis 
of some observat ions , even according to t h e chemical s t r u c t u r e of the cell wall 
( F R I D V A L S Z K Y 1 9 5 7 , V I D A L 1 9 0 3 , Z A C H A R I A S 1 8 7 9 ) . 
Concerning the chemica l composi t ion of the vola t i le oil in the rh izome 
or root, de ta i led data are ava i lab le in t h e l a tes t l i t e ra tu re on pharmacognos ia 
( H A L M A I 1 9 6 3 , K A R S T E N 1 9 4 9 , M O R I T Z 1 9 6 2 ) , however, in th i s connection we 
have to emphas ize t ha t t he se d a t a refer t o t h e oil distilled f r o m the p l an t which 
differs to a cer ta in ex ten t , f r o m the oil to b e found in some t i ssue regions of t h e 
p lant . In t h e distilled Va le r i ana oil t h e character is t ic vo la t i l e componen t is 
made up b y t h e ester of bo rneo l with d i f f e ren t acids, m o s t l y wi th isovalerianic 
acid as well as with campl iem and pinen, t h u s the volat i le oil, according to t h e 
t y p e of t h e components , m i g h t be ranged among the mono te rpenes . Besides, 
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t h e r e h a d b e e n p r o v e d in i t a s e s q u i t e r p e n e , t o o . T h e r e o c c u r i n t h e d i s t i l l e d oi l 
a l s o r e s i n , r u b b e r p r e s u m a b l y d e v e l o p e d i n t h e c o u r s e of d i s t i l l a t i o n a s w e l l a s 
t a n n i n g m a t e r i a l a n d s u g a r . A c c o r d i n g t o o b s e r v a t i o n s , t h e c h a r a c t e r i s t i c a l l y 
u n p l e a s a n t s m e l l of oil is d u e t o t h e f r e e i s o v a l e r i a n i c a c i d t h a t g e t s m o s t l y 
c l e a v e d of t h e e s t e r o n l y a f t e r t h e d r y i n g of t h e d r u g a n d d u r i n g d i s t i l l a t i o n , 
r e s p e c t i v e l y . 
A s t o t h e e x c r e t i o n o f i n t r a c e l l u l a r v o l a t i l e oil w i t h i n t h e p l a n t t i s s u e s , 
a c c o r d i n g t o s p e c i a l l i t e r a t u r e , t h e oil s e p a r a t e s f i r s t f r o m t h e p l a s m a t h e n , 
s u r r o u n d e d b y a s h e a t h , i t g e t s e x c r e t e d i n t h e oil h o l d e r - c e l l s t h e m s e l v e s : 
F R E Y - W I S S L I N G ( 1 9 4 5 ) , M Ü L L E R ( 1 9 0 5 ) , L E H M A N N ( 1 9 2 5 ) , L E E M A N N ( 1 9 2 8 ) . T h e 
v o l a t i l e oi l e x c r e t e d a n d b e i n g s u r r o u n d e d w i t h a s h e a t h , i s o f t e n d i v i d e d i n t o 
c u p u l a t e a n d h e a d . B E R T H O L D ( 1 8 8 6 ) a n d B E C K E R ( 1 9 3 1 ) d e s c r i b e d t h e c u p u -
l a t e as a l o c a l w a l l - t h i c k e n i n g of c e l l u lo se s u b s t a n c e . A c c o r d i n g t o M Ü L L E R 
( 1 9 0 5 ) t h e c u p u l a t e c o m e s f r o m t h e p e r i p h e r i c l a y e r s of p r o t o p l a s m a in w h i c h 
h e r e v e a l e d c e l l u l o s e a n d l a t e r c u t i n , t o o . A l s o L E H M A N N ( 1 9 2 5 ) h a s f o u n d t h e 
c u p u l a t e b e i n g of ce l lu lose c o n t e n t , w h i l e L E E M A N ( 1 9 2 8 ) q u a l i f i e d b o t h t h e 
c u p u l a t e a n d t h e s h e a t h - l a y e r c o v e r i n g t h e h e a d , p h o s p h a t i c c o n t a i n i n g p r o t o -
p l a s m a d e r i v a t i v e . T h e s a m e w a s d e s c r i b e d b y K Ü S T E R ( 1 9 5 6 ) a s a c e l l u l o s e -
l i k e d e g e n e r a t e d p l a s m a . A f t e r a l l , o u r k n o w l e d g e c o n c e r n i n g t h e e x c r e t i o n , 
f o r m a t i o n a n d s t r u c t u r e of v o l a t i l e oils is d e f i c i e n t a n d r e f l e c t s m a n y a c o n t r a -
d i c t o r y c o n c e p t . 
M a t e r i a l a n d M e t h o d s 
Our solubility and histochemical examinations were made on vert ical sections of living 
cells being at different stages of development. In the solubility examinat ions 70%, 9 6 % - a n d 
absolute alcohols, ether as well as petrol ether were applied. 
In the course of our histochemical examinations availing ourselves of methods described 
generally in scientific literature, we have started to make our observations referring to f a t t y , 
and volatile oils, aleuron as well as to substances of the cell wall (GURR 1960, JENSEN 1962, 
KISZELY 1 9 6 4 , THUNMANN 1 9 3 1 ) . M o r e o v e r , w e s u c c e e d e d i n e l a b o r a t i n g s u c h a s t a i n i n g p r o -
cess which showed itself to be specific for volatile oils and proved to be suitable regarding 
sensitivity, too. The applied staining method is the following: Evenly th in cuts made from newly 
gathered living material were soaked in 1% caustic potash solution for 10 minutes then, a f ter 
washing out, we have stained wi th a lugol-solution being diluted to its f if ty-fold. Instead of the 
latter solution of chlorine — zinc — iodine being diluted to its tenfold might also be used. Fi-
nally, after washing out the above, we have stained in 0.01% watery toluidine blue solution 
for 2 minutes. As a result of s taining the calyptra oil and the young root cortical oilbody 
(SZENTPÉTERY et al. 1966) were s ta ined bright, turquoise green. It is very essential to lay stress 
on the dilutions' rate since when applying more concentrated solutions, the metachromatic 
toluidine blue (SÁRKÁNY 1941) s ta ins the other consti tuents (nucleus, plasma, suberin, lignin, 
mucilage) to such an extent tha t the oil reaction is disturbed. When applying a more concentrat-
ed iodine solution, of course, the iodine reactions of the cell constituents are also of disturbing 
effect (protein, suberin). During the pretreatment in potash lye most of the starch content in 
the cells get released; the pale violet colouring of s tarch granules probably remaining behind 
does not interfere with the oil react ion. The turquoise green colouring ensuing under the effect 
of the double staining of the oil, gets decomposed within about half an hour. 
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Results a n d Discussion 
Similar ly to t h e s tud ies on the p rob lems of excre t ion ( S Z E N T P É T E R Y et al, 
1966), our solubili ty a n d his tochemical inves t igat ions have been pe r fo rmed , 
s t a r t i n g f r o m the t i ssues of the res t ing embryo , in t h e sprout ing roots a n d later 
on , in t h e di f ferent reg ions of the roo t s of shoot origin. 
T h e f a t t y oil f o u n d in the t i ssues of the r e s t ing embryo dissolves bu t 
scarcely in alcohol, while in e ther and pe t ro l ether i t does get dissolved. When 
examin ing t h e cuts in alcohol, t he t i n y oil drops of t issues have m e r g e d into 
larger oil drops ( f a t t y oil reaction.) 
T h e ca lypt ra oil of sprout ing roo t s and the deve lop ing and a l r e a d y devel-
oped roots of shoot origin as well as t h e young cor t ica l oil get dissolved in 70% 
alcohol quickly and w i t h o u t any p re l imina ry grouping . I n such cases b o t h the 
ca lyp t r a oil and the y o u n g cortical oil d isappear en t i r e ly f rom the cell showing 
t h a t t h e shea th , too, ge t s dissolved. On the o ther h a n d , the older oil-bodies 
of root co r t ex origin h a v e no t dissolved in 70% alcohol a n d the shea th - l aye r has 
r emained b a c k af te r t h e release of t h e oil. However, t h a t sheath dissolved easily 
in e ther a n d in pe t ro l e the r . 
Of t h e h y p o d e r m oil-bodies a p p e a r i n g in the zone of root hairs, on ly small 
par t s h a v e dissolved in alcohol. Even in e ther and in pe t ro l ether a dissolving 
of only 50 — 7 0 % was exper ienced. A f t e r all, t h o r o u g h dissolving cou ld not be 
o b t a i n e d ; a fac t t h a t , a m o n g others , shows t h a t t h e shea th of t h e hypode rm 
oi l -body conta ins sube r in substances in t h e early s t ages already. 
I n t h e course of colour reac t ions , t h e stored f a t t y oil of the e m b r y o was 
p roved b y applying t h e usua l Sudan IV. 
W h e n examining t h e calyptra and the y o u n g roo t cortical oi l -body, it 
was observed t h a t on t h e appl icat ion of stains genera l ly used for t r a c i n g vola-
tile oils (Sudan, to lu id ine blue, Nile-blue, neut ra l - red , iodine-green, iod ine solu-
t ion , chlorine-, zinc-iodine), no charac te r i s t ic colour reaction was obta ined , 
a t t h e v e r y most , t h e oil-holders — s imi lar ly to t h e p l a s m a — got s t a i n e d by a 
deeper t i n t t han t h a t . Wh i l e the h y p o d e r m oil, due t o t h e effect of t h e s e stains, 
unl ike t h e plasma, got coloured s imilar ly to the sube r i zed cell-wall. 
I n order to fol low t h e course of oil excret ion, especially for iden t i fy ing 
t h e ini t ia l stages, i t w a s absolutely necessary to f i n d a specific colour react ion. 
Af t e r l eng thy e x a m i n a t i o n s we f i n a l l y succeeded in applying such specific 
s ta in ing process which , as shown a l r e a d y in the p a r a g r a p h on methodo logy , 
b r o u g h t a b o u t the r e q u i r e d result due t o i ts sensi t iveness and specif ic i ty . In the 
course of t h e react ion t h e following process takes p lace between the t w o applied 
reagen ts a n d the vo la t i l e oil: by t h e monote rpenes of t h e oil con ta in ing unsat-
u r a t e d bonds , iodine add i t ion occurs a t t he double b o n d s thus b r ing ing about 
the i r di iodine de r iva t ive which, be ing bound to t h e a m i n o group of toluidine, 
b inds two molecules of toluidine. T h a t compound p roduces the charac ter i s t ic 
Acta Agronomica Academiae Scientiarum Hungaricae 16, 1967 
1 3 6 R . G. S Z E N T P É T E R Y e t al. 
turquoise-green colour. We succeeded in p r o d u c i n g the c o m p o u n d , in v i t ro , 
t h r o u g h iodizing t h e volatile oils conta in ing u n s a t u r a t e d m o n o t e r p e n e s and b y 
a d d i n g toluidine. W e are going t o e x t e n d our inves t iga t ions on t h e subject also 
t o t h e componen t s of volatile oils. 
The s ta in ing method , i ts specif ic i ty re fe r r ing to volati le oils, have been 
t r i e d wi th such o t h e r plants con t a in ing volat i le oil, the vo la t i l e oil of which 
con t a in s also u n s a t u r a t e d mono te rpenes . Colour ing occurred in each case 
w h e t h e r oil exc re ted in oil-duct, in glandular h a i r s or in oil-cell. T h a t s ta ining 
h a s been ex t r eme ly helpful in t h e course of s t u d y i n g the s epa ra t i on and excre-
t i on , respect ively, of volatile oils. As already w r i t t e n abou t in our previous 
publ ica t ion ( S Z E N T P É T E R Y et al. 1 9 6 6 ) , f rom t h e plasma t h e vo la t i l e oil ge ts 
exc re t ed direct ly on the cell-wall wi thout a n y pre l iminary separa t ion . Th i s 
in i t i a l drop could b e revealed o n l y th rough t h e appl icat ion of t h e new colour 
reac t ions . On t h e o t h e r hand, in o u r compara t ive inves t igat ions i t was possible 
in case of e.g. Foeniculutn vulgare a n d Ruta graveolens to disclose, before excre-
t ion , small vola t i le oil drops s e p a r a t e d from t h e p lasma. 
This volat i le oil reaction is n o t produced a t all by f a t t y oils, therefore, i t 
is also suitable fo r discerning f a t t y a n d volatile oils having been so f a r diff icul t 
t o te l l t hem a p a r t in p lant t i s sues . 
When e x a m i n i n g the cor t ica l oil of secondar i ly thickened r o o t , in connec-
t ion wi th double s ta in ing we h a v e experienced t h e reaction to b e less sensitive 
a n d to ensue on ly a f t e r several m i n u t e s and t h e colouring to b e paler . F r o m 
th i s we have conc luded the p e n e t r a t i n g of the r e a g e n t to be h i n d e r e d by sub-
s t ances accumula t ed in the s h e a t h (see later). 
The effect of s taining on t h e l iypoderm oil was very in te res t ing . As a 
response to the doub le staining p e r f o r m e d in t h e zone of root ha i r s , i t displayed 
yel lowish-brown t i n t similarly t o t h e suberized cell-wall, howeve r , paler t h a n 
t h a t . Af te r l e n g t h y examina t ion we have succeeded in es tab l i sh ing t h a t if 
on t h e occasion of cu t t ing , the shea th - l aye r of t h e hypoderm oil is in jured , oil 
r e a c t i o n can be p roduced by d o u b l e staining. F r o m this it has b e e n concluded 
t h a t t h e shea th - layer of the h y p o d e r m oil con ta ins suberin a l r e a d y in the zone 
of roo t hairs, a f a c t t h a t has a l r e a d y been p r o v e d by the so lubi l i ty and t h e 
genera l s taining me thods . 
In the course of our f u r t h e r inves t iga t ions we have o b t a i n e d conspicuous 
di f ferences also w i t h Sudan IV r eac t ion carried ou t in the d i f f e r e n t zones of 
r o o t . Calyptra oil a n d cortical oil in t h e zone of r o o t hairs showed no response 
t o S u d a n . The h y p o d e r m oil of t h e roo t hairs zone became yel low f r o m Sudan 
I V t h u s showing a l r eady a slight l ipoid react ion. Above the r o o t ha i rs zone in 
p r i m a r y roots t h e hypoderm oil b e c a m e da rke r and darker as an effect of 
S u d a n IV, and he re also the cor t ica l oil began t o grow yellow. As fo r the secon-
da r i l y th ickened roo t , here b o t h t h e cortical a n d t h e hypode rm oil-body show 
i n t e n s e Sudan reac t ion . On the b a s i s of our inves t iga t ions we h a v e established 
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t h a t in t h e shea th- layer of the young hypode rm oil sube r in and o the r subs tan-
ces of l ipoid character h a v e a l ready b e e n deposited. I n t h e course of t h e secon-
da ry th icken ing of roo t t h e r e s ta r t s t h e deposition of l ipoid in the s h e a t h - p a r t 
of t h e cor t ica l oil; th i s is being p roved , besides s ta in ing , also b y so lubi l i ty con-
di t ions . W e want t o s t ress , however , t h a t af ter a lcohol t r e a t m e n t t h e old 
cort ical oil does not p r o d u c e wi th doub le staining no m o r e oil r eac t ion ; thus , 
t he oil itself has got re leased and on ly t h e lipoid con ta in ing shea th remains . 
F r o m t h e examina t ions i t could also be established t h a t con t ra ry t o hypoder -
mal oil, t h e sheath of cor t ica l oil does n o t contain s u b e r i n even when old, and 
this is w h y i t easily dissolves in e the r a n d petrol e t h e r . 
I n order to get b e t t e r knowledge of the na tu re of l ipoids depos i t ing in the 
shea th of t h e oil-holders, we have m a d e Nile-blue su lpha t i c examina t ions on 
the bas is of which we h a v e es tabl ished t h a t cortical oil s taining r ed th rough 
Nile-blue sulphate con t a in s neu t ra l l ipoids. The h y p o d e r m oil becomes blue 
t h r o u g h t h e stain, — w-hich allows us to conclude t h a t phosphor conta in ing 
lipoids a re present . 
I n t h e course of ou r examina t ions it has been n o t i c e d t h a t t h e charac te r -
istic smell or iginat ing f r o m isovaler ianic acid, is no t i ceab le in t h e Valeriana 
root on ly f r o m the s t a r t of hypode rm oil excretion. C a l y p t r a oil, t h e oil of root 
hairs zone and of p r i m a r y root cor tex are odourless. On t h e other h a n d , in the 
root secondar i ly deve loped even cor t ica l oil is of t yp i ca l l y isovalerian smell. I t 
is supposed t h a t in c a l y p t r a and in y o u n g root cort ical oil, besides borneo l and 
t h e es thers , no free isovaler ianic acid develops or does n o t cleave off t h e esther. 
On t h e o the r hand , in hypode rm oil, besides the e s the r s , large q u a n t i t y of 
isovaler ianic acid, deve lops , too. In t h e course of our f u r t h e r inves t iga t ions , by 
app ly ing his tochemical me thods a l r e a d y available as well as wi th t h e aid of 
new m e t h o d s , we t r y t o p rove — a t microscopic scale — t h e fo rma t ion of com-
ponen t s of oil in connec t ion with t h e development of t issues. 
Conclusion 
I n t h e course of ou r h is tochemical inves t igat ions carried out in t h e Vale-
riana collina root- t issues of d i f ferent age and d e v e l o p m e n t , we have succeeded 
in e labora t ing and p roduc ing , in v i t r o , a very sens i t ive colour reac t ion being 
specif ic for terpenes. T h e appl ica t ion of the m e t h o d lent much assistance, 
above all , in iden t i fy ing t h e volat i le oils and in s t u d y i n g the separa t ion and 
excre t ion of volati le oils. 
Whi l e s tudying in t h e course of development t h e decayed s h e a t h being 
of p l a s m a t i c origin, it h a s been es tab l i shed tha t n e u t r a l lipoids depos i t in the 
shea th of root cor tex origin only in t h e course of t h e secondary th i cken ing of 
root while t h e shea th of hypode rm oil-bodies conta in suber in and some lipoid 
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as ear ly as a t t he i r appearance . L a t e r on phospho r con ta in ing lipoids, too , 
a c c u m u l a t e in t h e shea th . 
Acknowledgement 
We want to express our thanks to M. H. ZSOLT microtechnician for the proper and valu-
able assistance rendered in the technical elaboration of our work. 
R E F E R E N C E S 
AHLGRIMM, E. D. (1956): Reiträge zur Frage d. Biogenese sekundärer Stoffwechselprodukte, 
dargestellt an Mentha piperita L. und an Fagopyrum Arten. P l a n t a , 47, 255—298. 
RECKER, R. (1931): Der Bau und die Entwicklungsgeschichte der Ölzellen und ihres Inhaltes 
vornehmlich bei Peperomia — Bot . Archiv, 33, 48—80. 
BERTHOLD, G. (1886): Studien über Protoplasmamechanik . Leipzig. 
CZAPEK, F. (1925): Biochemie d. P f lanzen . 3. Aufl. I I I . J e n a . 
FREY-WISSLING, A. (1945) Ernährung u . Stoffwächsel d. Pflanzen. Zürich. 
FRIDVALSZKY, L. (1957): Über die mikroskopische Untersuchung der aetherischen Öle in den 
Wurzel von Valeriana officinalis L. Acta Biol. Acad. Scienc. Hung. 8, 81—89. 
GURR, E. (1960): Encyclopaedia of Microscopic stains. London. 
HALMAI, J . — N Ó V Á K , I . ( 1 9 6 3 ) : P h a r m a c o g n o s i a . B u d a p e s t . 
HOLZNER-LENDBRADL, I . (1963): Bei t räge zur Kenntnis der Histogenese von Baldrianwurzel 
unter besonderer Berücksichtigung der ölführenden Gewebe. Beitr. z. Biol. d. Pflanzen, 
39, 323—356. 
JENSEN, W. (1962): Botanical Hystochemis t ry , London. 
KARSTEN, G.—WEBER, U. (1949): Pharmakognosie . J e n a . 
KISSER, J . G. (1958): Die Ausscheidung von aetherischen Ölen u. Harzen. I n Hbuch d. Pflan-
zenphysiologie. X, 91—131. 
KISZELY, GY.—POSALAKY, I. (1964): Mikrotechnische u . Histochemische Untersuchungs-
methoden. Budapes t . 
LEHMANN, C. (1925): Studien über den B a u u. d. Entwicklungsgeschichte von Ölzellen. Planta , 
1 , 3 4 3 — 3 7 3 . 
LEEMANN, A . ( 1 9 2 8 ) : D a s P r o b l e m d e r S e k r e t z e l l e n . P l a n t a , 6 , 2 1 5 — 2 3 3 . 
MORITZ, O. (1962): E in führung in die Allgemeine Pharmakognosie. 3. Auf l . J e n a . 
MÜLLER, R. (1905): Zur Anatomie u . Entwicklungsgeschichte d. Ölbehälter . Ber. Deutsch. 
Bot. Ges. 23, 292—297. 
NYLOV, V.—WILLIAMS, W. W.—MICHELSON, Z. A. (1929): Die Veränderungen d. aetherischen 
Ölen in den Pf lanzen . Nach: Chem. Zentralblatt , 2, 2336. 
SÁRKÁNY, S. (1941): A New Metachromat ic Staining Process in Plant Microtechnics. (Üj meta-
chromatikus festési eljárás a növény i mikrotechnikában.) Borbasia, 3, 8—10. 
SÁRKÁNY, S.—BARANYAI G. (1958): Die Untersuchungen der Arzneibaldriane in Ungarn. 
Acta Bot. Acad. Scienc. Hung. 4, 311—350. 
SZENTPÉTERY, R . G .—SÁRKÁNY, S . — FRIDVALSZKY, L . — NAGY J . ( 1 9 6 6 ) : L i g h t m i c r o s c o p i c 
Studies on Volati le Oil Excret ion in Valeriana collina Wallr. I. Observat ions Referring 
to the Excret ion of Oil-bodies a n d on their Morphologic Characteristics. Acta Agro-
nomica Acad. Science Hung. 15, 321—334. 
THUNMANN, О .— ROSENTHALER, L . ( 1 9 3 1 ) : P f l a n z e n m i k r o c h e m i e . B e r l i n . 
VIDAL, L. (1903): Contribution à l ' ana tomie des Valerianacées. Ann. de l 'Universi té de Gre-
noble. 15, 561—605. 
ZACHARIAS, E. (1879): Über Sekret-Behäl ter mit verkork tem Membranen. Bot . Zeitung. 37, 
6 1 7 - 6 2 8 . 
Acta Agronomica Academiae Scientiarum Hungaricae 16, 1967 
Acta Agronomica Academiae Scientiarum Hungaricae Tomus 16 (1—2), pp. 139—146 (1967) 
DRY MATTER ACCUMULATION IN THE STALK- AND 
LEAF-LEVELS OF MAIZE 
( Z E A M A Y S L . ) 
By 
M . P E T H Ő 
DEPARTMENT OF BOTANY AND PLANT PHYSIOLOGY, 
AGRICULTURAL COLLEGE, DEBRECEN 
The dry ma t t e r con ten t in the in te rnodes and leaf-blades at the d i f fe ren t levels 
of the organ in the hybr id maize Martonvásári 1 has been s tud ied in the period be tween 
shoot ing and milky ripeness. Dry m a t t e r accumulation in t h e organ-levels increases 
u p w a r d s the top. In the stage of milky r ipeness the dry m a t t e r content is h igher and it 
increases acropetally. In the case when gra in formation is detained, the d r y m a t t e r 
con ten t of the vegeta t ive organs is lower. The re exists correlat ion between the locat ion 
and the developmental s tage of the female inflorescence and t h e dry matter accumula t ion 
of the vegetat ive organs. 
In t roduct ion 
The accumula t ion of d ry ma t t e r in t h e vege ta t ive organs of m a i z e lias 
been s tud ied enough — especially in t r ia ls fo r establ ishing t h e op t imum c u t t i n g 
t ime of silage maize. These tr ials , however , do not involve t h e detailed ana lys i s 
of dry m a t t e r accumula t ion in the r ep roduc t ive phase, t h u s f rom the s u b m i t t e d 
da ta no u n i f o r m conclusions can be m a d e . 
H A N W A Y (1962a) shows t ha t the increase of t h e leaf-mass of m a i z e is, 
prac t ica l ly , f in ished b y t h e t ime of f lower ing . After pol l ina t ion the w h o le life-
func t ion of t h e p lan t serves the accumula t ion of organic ma t t e r in t h e gra in . 
From th i s t i m e on, t h e g rowth of v e g e t a t i v e organs, the i r organic m a t t e r 
accumula t ion begins t o decrease or comes to an end , respect ively. N u t r i e n t 
supply (HANWAY, 1962b), t h e physiological s tage of t h e p l a n t (BERKO 1963b), 
however, exe r t inf luence on the decrease of the accumula t i on of v e g e t a t i v e 
organs a n d t h e size of leaf surface. Most p robab ly , t h i s is t h e exp l ana t i on of 
cont rad ic t ions occurr ing in l i tera ture a n d referr ing t o t h e problems of dry 
m a t t e r accumula t ion ( A N D R E J E N K O — K U P E R M A N 1961, F E R E N C Z 1958, H A N -
W A Y 1962a, H A Y et al. 1953, S A Y R E 1948, Z H U R B I Z K I J 1963). 
T h e decomposi t ion of organic m a t t e r s a c c u m u l a t e d in the v e g e t a t i v e 
organs a n d the i r t r ans loca t ion into the ea rs (HAY et al. 1953) can ensue, unde r 
op t imum condi t ions , on ly a t t he end of t h e growing season when the decrease 
of the physiologic ac t i v i t y of the organs c a n n o t diminish t h e nu t r i en t a c c u m u -
lation of t h e grain since i t has prac t ica l ly f inished. T h u s B E R K O (1963a) ob-
served t h a t t h e daily we igh t increase in t h e over-ground organs of maize shows 
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t h e m a x i m u m a t grain f o r m a t i o n . According t o Y E R M I L O V ( 1 9 6 2 ) the eff ic iency 
of maize l eaves is higher a t t h e t ime of t h e gra in fo rma t ion . The dry m a t t e r 
accumula t ion of vegetat ive o r g a n s is also considerable t h o u g h the dry m a t t e r 
accumula t ion of t h e ear d u r i n g this period is considerably g rea te r . 
In the p r e s e n t paper we examine the changes occurring in the dry m a t t e r 
con ten t of t h e s ta lk- and leaf- levels of the h y b r i d maize, Martonvásári 1, w i t h 
special regard t o the period of grain f o r m a t i o n . 
Material and Methods 
Our trial of the year 1964 was performed in the lime-coated chernozjom soil of the 
experimental ga rden of the Agricultural College. Martonvásári 1 hybrid maize was p lanted 
in 70 X 50 cm spacing on April 23. The f i rs t three samples had been taken as early as the period 
of vegetative g rowth with one week difference, between June 10 and J u n e 24. The later samples 
were analysed on the appearance of the tassel, at f lowering, at the silk gett ing dry, and in the 
s ta te of milky ripening. Sampling was carried out in the morning hours between 8 and 10 
o'clock. 
With pa r t of the stand, in order to prevent pollination, the ears had been covered wi th 
isolating paper bags before the appearance of the silks. The dry matter content of the individ-
ual plants of t h a t group was determined simultaneously with plants having normal life-cycle, 
when the lat ter were in the state of milky ripening. 
At sampling 10—10 plants were chosen. From the leaf-blades the main vein was remov-
ed, the stalk cut t o pieces by internodes. The leaf-blade and internode, respectively, being a t 
the same level on t he plant, const i tuted an average sample. After having determined the f resh 
weight, the samples were, immediately, dried at temperatures not exceeding 50° C, and then 
stored in paper boxes until being worked up. From air-dry samples ground the dry m a t t e r 
content was determined on the basis of drying performed at 105° C. 
The number ing of leaves and internodes occurred in acropetal sequence. The lower leaves 
had generally withered off by the t ime of flowering. Thus, according to our numbering, the 
upper ear was located in the axil of the 8th leaf. On numbering the internodes, the internode 
below the leaf got a numbering identical with the leaf. 
Results and Discussion 
The d r y m a t t e r con ten t in t h e leaf-blades of maize in t h e different s t ages 
of ontogenesis, is shown in F ig . 1. — At th i s t i m e of shooting t h e accumula t ion 
of dry m a t t e r in the leaf-blades is very i n t ens ive . The d r y m a t t e r con ten t of 
young leaves be ing still in g rowing stage, is low. The d r y m a t t e r con ten t of 
leaves decreases acropetal ly. T h e dry m a t t e r con ten t in s amp le s of leaf -b lades 
t a k e n at t a s se l ing is near ly t h e same. T h e development a n d location of t h e 
u p p e r ear, e x e r t a considerable influence on t l ie dry m a t t e r accumula t ion of 
vegeta t ive o r g a n s . At the beg inn ing of t asse l l ing the m a x i m u m of dry m a t t e r 
con ten t is in t h e 8 th leaf-blade in the axil of w h i c h the u p p e r ea r is located. T h e 
d r y mat te r c o n t e n t of leaves a b o v e the ear , especially a t t h e t o p , is lower. T h e 
d r y mat te r c o n t e n t in the leaf -b lades below t h e ear taken a t t h e t ime of tasse l -
f loweiing, a l lowed to be seen h a r d l y any c h a n g e in the per iod between t h e t w o 
samplings. W h i l e on the o the r h a n d , the d ry m a t t e r content in leaf-blades a b o v e 
t h e upper e a r h a d increase also in tha t p h a s e , and as c o m p a r e d to the lower 
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leaves, i t gained h ighe r values. B y t h e t ime of m i l k y ripeness t h e dry m a t t e r 
c o n t e n t of the leaf -b lades increased a p p r o x i m a t e l y to the s a m e extent . T h e 
m a x i m u m was in t h e leaves below t h e top and t h e d r y m a t t e r c o n t e n t of the u p -
m o s t leaves was less a t t h a t phase , too . 
T h e dry m a t t e r accumula t ion of the i n t e rnodes (Fig. 2) shows peculiari-
t ies d i f fe rent f r o m t h e above. W h e n comparing t h e two Figures , i t can be seen 
t h a t t h e increase of d r y m a t t e r c o n t e n t in t h e in te rnodes lags beh ind t h a t of 
Fig. 1. Dry matter content in the leaf-blades of maize dur ing the different stages of ontogene-
sis. 1 — 3: a t the time of shooting (with differences of one week); 4.: tasseling; 5.: flowering; 
6.: milky ripeness 
t h e leaves. While a t t h e beginning of tasseling t h e d ry m a t t e r con t en t in leaf-
b lades being a t d i f f e r en t levels, is n e a r l y identical , t h a t of in t e rnodes shows def-
in i te acropeta l decrease . The increase of dry m a t t e r content in t h e upper in ter -
nodes lessens a t t h e t i m e of f lower ing . Except t h e u p m o s t in te rnodes , accumu-
la t ion is of lower r a t e b y the t i m e of milky r ipen ing . The m a x i m u m has been 
exper ienced at po l l ina t ion a r o u n d t h e ear w h e r e as in mi lky r ipeness in t h e 
u p p e r in ternodes . W h e n compar ing t h e two o rgans , it can also b e established 
t h a t while in the case of leaf -b lades af ter f lower ing the d r y m a t t e r con ten t 
increases acrope ta l ly , in the case of internodes t h e min imum is below the ear . 
I t has been observed t h a t a f te r t h e flowering t h e d r y weight of t h e in ternodes 
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below t h e ear is the h ighes t , and a t t h e same t ime t h e y contain t h e least dry 
m a t t e r . 
T h e above p rove t h e intensive d r y ma t t e r accumula t ion of t h e vegeta-
t ive o rgans even a f t e r tassell ing. F r o m all this it can b e establ ished t h a t f rom 
ana ly t i ca l da t a referred t o dry m a t t e r , incorrect conclusions migh t b e made. 
Thus , i t seems to be m o r e advisable t o avoid references to dry m a t t e r , — this 
l a t t e r be ing a most v a r y i n g basis. I t is t r u e t ha t the w a t e r content of t h e plant 
4 ' 6 ' 8 ' Ю ' 12 ' 74 
Level of the leaf 
Fig. 2. Dry ma t t e r content in the internodes of maize during the different stages of ontogene-
sis. 1.: a t the time of tasseling; 2.: f lower ing; 3.: cease of f lower ing; 4.: milky ripeness 
organs is var iable which m a y be cons idered as a source of error in t h e present 
case. In t h e case of o p t i m u m water s u p p l y , however, we needn ' t r eckon with 
t h a t possibi l i ty of error . T h e reference t o a whole organ is, on the o t h e r hand , 
in te r fe red b y the growing of the o rgans . 
LATKOVICS—MÁTÉ ( 1 9 6 3 ) point t o t h e fact t h a t t h e dry m a t t e r accumu-
lation of t h e young maize p l an t (when examining t h e f i r s t ten-week period) is 
very in tens ive and t h e r e f o r e the N - c o n t e n t as refer red to dry m a t t e r , though 
the N-accumula t ion of p l a n t s is considerable , gets lessened near ly t o i ts l /3rd 
dur ing t h e period e x a m i n e d . This, [»rövided the h igh - ra t e accumula t ion of the 
dry m a t t e r is not t a k e n in to cons idera t ion , might lead to f au l ty conclusions. 
On t h e basis of t h e analysed d a t a i t can be es tabl i shed t h a t t h e accumula-
tion of d r y ma t t e r in t h e vegeta t ive o rgans of the maize p lant Martonvásári I 
does no t s top af ter pol l ina t ion when gra ins s tar t to develop. The d r y ma t t e r 
% 4 
3 
2 
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con ten t b o t h in leaf-blades and in in te rnodes is h igher with m a i z e being in t h e 
mi lky r ipeness. These examina t ions , however, do no t submit suff ic ient bas i s 
fo r ana lys ing t h e correlat ions. T h e af te r -pol l ina t ion period in t h e life-cycle of 
a n n u a l p l a n t s entai ls the ageing of t h e organism. However , physiologic ac t i v i t y 
canno t decrease in t h a t period e i the r , — since t h e deve lopment of grains, t h e 
f o r m a t i o n of reserve nu t r i en t s m a k e us presume intensive photosynthes i s . 
H o w does t h e d r y m a t t e r c o n t e n t of the vege t a t i ve organs t a k e shape in 
t h e case of maize, compared to t h e control p l a n t s , if no pol l ina t ion occurs? I f 
t h e physiologic s tage of the v e g e t a t i v e organs, t h e p roduc t i v i t y of leaves a r e 
in close correlat ion wi th the presence of the ear a n d its deve lopmenta l s t age , 
Level of the leaf 
Fig. 3. The effect of the absence of pollination on dry ma t t e r content in the leaf-blades of 
maize. 1.: control; 2.: without pollination 
respect ively , ( Y E R M I L O V 1 9 6 2 , Z E M S K I 1 9 5 9 ) i t m i g h t be supposed t ha t in t h e 
absence of pol l inat ion and grain fo rma t ion , respect ively , th is wou ld entail a 
reduced increase of d r y m a t t e r as compared to t h e control p l a n t s carrying on 
no rma l life-cycle. The approach of t h i s problem h a s been served b y our experi-
m e n t in which pol l inat ion has been p reven ted w i t h a pa r t of t h e s t a n d . 
The d ry m a t t e r con ten t in t h e leaf-blades (F ig . 3) and i n t e rnodes (Fig. 4) 
of the two p l an t groups show considerable d i f ferences in t h e p h a s e of mi lkv 
r ipeness. As compared to the controls , in the unpo l l ina ted p lan ts t h e dry m a t t e r 
con ten t of b o t h t h e in te rnodes a n d leaf-blades is lower. F rom t h e da ta of t h e 
Figures we migh t conclude t h a t t h e increase of d r y m a t t e r c o n t e n t in the vege-
t a t i v e organs of maize in the per iod between pol l inat ion and m i l k y ripeness is 
due to t h e physiological re la t ionship between t h e ac t iv i ty of t h e s e organs a n d 
t h e grain yield, and it will fail t o come about if poll ination a n d , as a conse-
quence , t h e fo rma t ion of the gra ins are p r even t ed . 
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T h e h igher dry m a t t e r content obse rved at t h e t i m e of tassel l ing in the 
leaf-blade n e a r the ear , agrees with t h e observat ions of ZEMSKI et al. ( 1 9 6 1 ) . 
According t o them t h e deve lopmen t of t h e ear br ings a b o u t x e r o m o r p h special 
features in t h e leaves a r o u n d the ear . 
F r o m t h e expe r imen t s of ZEMSKI ( 1 9 5 9 ) concern ing the accumula t ion of 
phosphor i so tope in t h e leaf-blades of ma ize , we m i g h t conclude t h a t t h e pres-
ence of t h e ear results in t h e enhanced physiological ac t iv i ty of t h e sorround-
ing leaves. 
On t h e basis of t h e analysed d a t a , in accordance w i t h the d a t a of BERKO 
(1963a, b ) a n d YERMILOV (1962) it can b e established t h a t the dry m a t t e r con-
Level of the leaf 
Fig. 4. The effect of the absence of pollination on dry mat ter content in the internodes of 
maize. 1.: control; 2.: without pollination 
tent and physiological ac t i v i t y in t h e vegeta t ive o r g a n s of maize does no t 
decrease in t h e period of gra in fo rma t ion . T h e t r ans loca t ion of the accumula t ed 
nut r ien ts i n t o grain is supposed , dur ing th i s period, t o ensue only u n d e r un-
favourab le c i rcumstances wich hinders t h e real izat ion of the po t en t i a l a m o u n t 
of grain y ie ld (HANWAY 1962a). If in t h i s period p a r t of the o rgan ic m a t t e r 
accumula ted in the v e g e t a t i v e organs, t r ans loca ted i n t o t h e grain, w h e n grain 
format ion w a s p reven ted , higher dry m a t t e r content o u g h t to have been expe-
rienced in these organs. 
Conclusions 
T h e changes of t h e d ry mat te r c o n t e n t occurr ing in the i n t e rnodes and 
leaf-blades of the h y b r i d maize Martonvásári 1 w e r e studied in t h e period 
between shoo t ing and m i l k y ripeness. 
T h e d a t a show t h e d r y mat te r accumula t ion in t h e leaf-blades of maize 
to be of v a r i o u s in tens i ty a t the d i f fe rent leaf-levels in t h e course of vege ta t ion . 
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W h i l e t h e d r y m a t t e r c o n t e n t of l e a f - b l a d e s b e i n g i n v e g e t a t i v e p h a s e d e c r e a s e s 
a c r o p e t a l l y , a t t h e t i m e of m i l k y r i p e n e s s a c r o p e t a l i n c r e a s e c a n b e o b s e r v e d . 
T h e c h a n g e s i n d r y m a t t e r c o n t e n t g e t e n h a n c e d t o w a r d s t h e t o p . T h e d r y m a t -
t e r a c c u m u l a t i o n c o n t i n u e s a f t e r t a s s e l i n g a s w e l l . O n t h e b a s i s o f a n a l y t i c a l 
d a t a i t is s u g g e s t e d t o a v o i d m a k i n g a n a l y t i c a l d a t a r e f e r r e d t o t h e d r y 
m a t t e r . 
C h a n g e s o f s i m i l a r c h a r a c t e r o c c u r i n t h e i n t e r n o d e s , h o w e v e r , h e r e t h e 
a c c u m u l a t i o n o f d r y m a t t e r is s l o w e r a s c o m p a r e d t o t h e l e a f - b l a d e s . A t t h e 
b e g i n n i n g of t h e r e p r o d u c t i v e p h a s e t h e d r y m a t t e r c o n t e n t of l e a f - b l a d e s a n d 
i n t e r n o d e s a r o u n d t h e e a r is h i g h e r . I t c a n b e s u p p o s e d t h a t t h e d e v e l o p m e n t o f 
t h e f e m a l e i n f l o r e s c e n c e s e n h a n c e s t h e d r y m a t t e r a c c u m u l a t i o n , a n d t h u s t h e 
p h y s i o l o g i c a l a c t i v i t y of t h e n e i g h b o u r i n g v e g e t a t i v e o r g a n s . 
T h e i n c r e a s e o f d r y m a t t e r c o n t e n t e x p e r i e n c e d a t t h e b e g i n n i n g of t h e 
r e p r o d u c t i v e p h a s e , d o e s n o t t a k e p l a c e if g r a i n f o r m a t i o n i s p r e v e n t e d , — a 
f a c t t h a t a l s o p r o v e s t h e c l o s e r e l a t i o n s h i p b e t w e e n t h e f e m a l e i n f l o r e s c e n c e s 
a n d t h e p h y s i o l o g i c a l a c t i v i t y o f t h e v e g e t a t i v e o r g a n s . 
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COMPARISON OF THE MAIN CHARACTERISTICS 
OF CYTOPLASMATICALLY MALE STERILE 
AND FERTILE ANALOGOUS HYBRIDS 
By 
M . N A G Y 
A G R I C U L T U R A L E X P E R I M E N T S T A T I O N O F T H E S O U T H E R N L O W L A N D , S Z E G E D 
In 1963 a comparative s tudy was made of 127 pairs of sterile and fertile hybr id 
analogues in Krasnodar in order to discover the effect of male sterile cytoplasm. I n 
comparing the male sterile analogous hybrids to fertile hybrid analogues it became 
clear tha t the former were more productive. The plants themselves as well as their 
internodes, especially above the ear-producing zone are shorter, al though the number 
of their nodes hardly differs f r om that of fertile hybrid analogues. I t was also possible 
to determine tha t male sterile plasma had been effective already a t very early stages 
of development in the individual plants; moreover the degeneration and sterility of 
male sexual organs were not i ts only results. 
At this point generalizations cannot ye t be made on the basis of my experiments; 
the results can only be used for illustrating the treated variations of the Soviet hybr id 
material employed. 
In t roduct ion 
The impor t ance of cy top lasmic male s te r i l i ty in the p r o d u c t i o n of h y b r i d 
maize is s teadi ly increasing t h r o u g h o u t t h e world because t h e p r o d u c t i v i t y 
of cy toplasmica l ly male s ter i le hybr ids is n o t below t h a t of normal f e r t i l e 
hybr ids a n d because their p roduc t i on — h a v i n g no need f o r detasseling — is 
s impler a n d cheaper . Several researchers such as R O G E R S — E D W A B D S O N ( 1 9 5 2 ) , 
J O N E S — S T I M S O N — K H O O ( 1 9 5 7 ) , D U V I C K ( 1 9 5 8 ) , H A D Z I I I N O V ( 1 9 6 2 ) , K O V A R S K I 
— C H A L I K ( 1 9 6 2 ) , G A L E Y E V ( 1 9 6 3 ) and Z A Y S H L I ( 1 9 6 3 ) c a r r i ed out c o m p a r a -
t ive s tudies of t h e p r o d u c t i v i t y of fertile a n d male sterile h y b r i d s . Their expe r -
imen t s have p roved the p r o d u c t i v i t y of m a l e sterile h y b r i d s t o be iden t i ca l 
wi th — and in cer ta in cases even greater t h a n — tha t of f e r t i l e hybr ids . Re-
cent ly D U V I C K ( 1 9 5 8 ) , H A D Z H I N O V — V A K H R U S H E V A ( 1 9 6 3 ) , a n d K O Z U B E N K O — 
Z A Y S H L I ( 1 9 6 3 ) have r epo r t ed t h a t the r e l a t ion of the p r o d u c t i v i t y of t h e 
same male sterile and fert i le h y b r i d s may b e different , d e p e n d i n g on c l ima t i c 
and growing condit ions. Severa l expe r imen ta l da ta show t h a t male s te r i le 
hybr ids are more fert i le unde r condi t ions of mois tu re def ic iency . H A D Z H I N O V — 
V A K H R U S H E V A ( 1 9 6 3 ) and R O G E R S — E D W A R D S O N ( 1 9 5 2 ) p o i n t e d out t h a t t h e 
geno types reac ted d i f ferent ly t o male sterile cytoplasm. T h e r e f o r e it is i m p o r -
t a n t t o select genotypes t h a t , f r o m an economic viewpoint r e a c t f a v o u r a b l y 
to t h e male sterile cy top lasm. L i t e r a tu r e also indicates t h a t w e must no t ex-
amine t h e effect of male steri le cytoplasm on a rb i t r a ry g e n o t y p e s among dif-
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ferent env i ronmen ta l cond i t ions wi thout considering t h e special reaction of t h e 
given g e n o t y p e to the m a l e sterile c y t o p l a s m . Bear ing all these in m i n d I 
examined t h e differences a m o n g the m a i n charac ter i s t ics of male s ter i le and 
fertile h y b r i d analogues in Krasnoda r in 1963. 
Material and Methods 
In 1962 127 pairs (sterile-fertile combinations) were prepared for the purpose of s tudy. 
The hybrids were classed into four groups according to the length of the growing season: 
Group 1 — very early matur ing, standard Bukovina 3 hybr id 
Group 2 — early matur ing , standard VIВ 25 hybrid 
Group 3 — medium-late maturing, s tandard VIB 42 hybrid 
Group 4 — late matur ing, standard VIB 156 hybrid. In t he f i rs t group 10, in the sec-
ond 39, in the third 60 and in t he fourth 18 pairs of hybrids were examined. 
In order to make the p roper comparison the sterile and fert i le analogous hybrids were 
sown in pairs in 4 replicates wi th 20 hills in each row. In case of the early maturing hybrids 
70 X 40 cm. and for the late ma tu r ing hybrids 70 X 50 cm. distances were used. In 1963 during 
the course of the experiment t he weather was dry wi th 167.1 mm of precipitation ( throughout 
the entire growing season) while the average of m a n y years is 221.0 mm. The experimental 
plot was product ive and composed of deep, clayey, chernozem soil. 
Results and Discussion 
Dur ing t h e expe r imen t I were e x a m i n e d : 1. p r o d u c t i v i t y of the h y b r i d s , 2. 
t ime of t h e appearance of s t i gmas on 7 5 % of the p lants , 3. height of t h e p l a n t s , 
4. height of t h e ears, 5. n u m b e r of nodes above g round , 6. number of f e m a l e 
inflorescences bearing s t i g m a s , 7. n u m b e r of tillers, 8. m o i s t u r e content of the 
grains a t ha rves t ing , 9. she l l ing propor t ion , 10. weight of t h e tassels of steri le 
and ferti le analogous h y b r i d s a t the beg inn ing of b lossoming and 11. l e n g t h of 
the tassel a n d number of i t s branches. 
The r e su l t s of c o m p a r a t i v e yield t e s t s show t h a t in almost every g roup 
t h e sterile h y b r i d s p roduce a higher yield t h a n a p p r o x i m a t e l y identical p ropor -
t ions of f e r t i l e hybrids . T h u s the sterile h y b r i d s in 
G r o u p 1 produced 80 % 
G r o u p 2 „ 79 .4% 
G r o u p 3 „ 75 .0% 
G r o u p 4 „ 83 .3% 
more t h a n d id the fer t i le hybr ids . The resu l t s of c o m p a r a t i v e yield t e s t s are 
given in T a b l e 1. 
As t h e d a t a of the t a b l e show, the s ter i le hybrids of each group su rpassed 
their fert i le analogues b y 3 .0 — 4.4 quin ta ls d r y kernels / h a , i.e., by 6.6 — 1 3 . 1 % . 
In every g r o u p this d i f f e rence in yield is dependen t on t h e level of P = 0.95. 
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Table 1 
Comparative yields of male sterile and female hybrid analogues 
Hybrid groups 
No. of 
pa i rs 
of 
hybr ids 
used 
Mean 
corn yield 
of fertile 
hybrids with 
14% 
moisture 
content q /ha 
Difference 
in yields 
be tween 
fert i le and 
sterile 
hybr ids 
q / h a 
Yield 
difference 
И % 
Deviat ion 
f r o m mean 
square 
of 
difference 
q / h a 
Mean 
error of 
mean 
devi-
ation 
q / h a 
R e a l 
va lue 
of 
" l " 
Significance 
a t P = 0.95 
level 
Very Early 
Maturing 10 32.7 + 4 . 3 + 13.1 4.7 ±1 .6 2.6 significant 
Early Maturing 39 42.8 + 3.5 + 8.2 5.1 ±0 .8 4.3 significant 
Middle Maturing 60 45.4 + 3 . 0 + 6.6 5.6 ±0 .7 4.2 siginificant 
Late Maturing 18 47.7 + 4 . 4 + 9.2 4.3 ±1.0 4.4 significant 
D a t a on t h e heights of t h e p l an t s are inc luded in T a b l e 2. The resu l t s 
show t h a t t h e steri le analogous hybr ids are sho r t e r than t h e fer t i le ones a n d 
t h u s t h e p e r t i n e n t da ta of N I L — S T R Ö M E N ( 1 9 5 6 ) , K U P E R M A N ( 1 9 5 9 ) , H A D Z H I -
N O V — V A K H R U S H E V A ( 1 9 6 3 ) a n d o thers f ind suppor t . 
I n 
Group 1 70 % of t h e sterile combinat ions 
Group 2 94 .9% of „ 
Group 3 95 % of „ 
Group 4 100 % of „ 
were shor te r t h a n t h e ferti le h y b r i d s . My own exper iments p r o v e in ag reement 
•with t h e views of several a u t h o r s t h a t the di f ference be tween t h e heights of 
p l an t s is smaller fo r those groups wi th shor ter growing seasons, while for t h o s e 
wi th longer growing seasons, i t is greater . 
Table 2 
Data on the height of male sterile aa l fertile hybrid analogues 
Hybrid groups 
No. of 
Pa i r s 
of 
hybr ids 
used 
Aver, 
height 
of fertile 
hybrids 
Height 
devia t ion of 
sterile f rom 
fert i le hybrids 
Devia t ion 
f rom mean 
square of 
difference 
Mean error 
of aver, 
deviation 
cm 
R e a l 
va lue 
of 
"l" 
Significance a t 
P = 0.95 level 
c m % 
Very Early 
Maturing 10 191.7 6.9 - 3 . 6 11.0 ±3.5 2.0 
Early Maturing 39 213.7 — 9.3 - 4 . 4 6.6 ±1 .1 8.7 significant 
Middle Maturing 60 241.7 — 14.6 - 6 . 0 7.6 ±1.0 15.1 significant 
Late Maturing 18 247.4 — 17.0 - 6 . 9 6.9 ±1.6 10.5 significant 
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Table 3 
Height attained by the upper ears of male sterile and fertile hybrid analogues 
Hybrid g roups 
No. of 
pairs 
of 
hybrids 
used 
Ave r , 
he igh t 
of fer t i le 
h y b r i d 
ears 
c m 
Deviation 
of the height 
of sterile 
hybrid ears 
from fertile h y b r i d s 
Deviation 
from the 
mean 
square of 
difference 
M e a n error 
of aver , 
dev ia t ion 
Real 
value 
of 
" t " 
Significance 
a t P = 0.95 
level 
cm % 
Very early 
maturing 10 55.4 - 3 . 7 - 6 . 7 5.3 ± 1 . 7 2.2 
Early matur ing 39 72.1 - 2 . 2 — 3.1 4.2 ± 0 . 7 3.3 significant 
Middle matur ing 60 100.5 - 4 . 6 — 4.6 6.2 ± 0 . 8 5.8 significant 
Late maturing 18 97.3 - 4 . 4 — 4.5 4.0 ± 1 . 0 4.6 significant 
T h e d a t a concerning t h e height of t h e ears m a y b e found in T a b l e 3. T h e 
difference be tween the h e i g h t s of the ea rs of sterile a n d fer t i le hybr ids is no t as 
great as in case of p l an t h e i g h t : it a m o u n t s to 3 . 1 — 4 . 6 % . 
T h e p l a n t height a n d t h e height of t h e ear are closely related to t h e n u m -
ber of n o d e s above g r o u n d which in t u r n is re la ted t o t h e number of leaves. 
K U L E S H O V ( 1 9 3 1 ) holds t h a t this p r o p e r t y is less a l t e r ed b y dif ferent environ-
mental f a c t o r s . Table 4 c o n t a i n s the d a t a on the n u m b e r of nodes above ground 
of the s ter i le and fertile h y b r i d s . According to this t a b l e t h e r e is an ins igni f icant 
reduct ion in the nodes of t h e male s ter i le analogues equal l ing a p p r o x i m a t e l y 
1.7% for all t h e hybrid g roups . At t h e s a m e t ime t h e r e is a 4 .7% reduc t ion in 
the he igh t of the ears a n d a 5 .2% reduc t ion in p lan t he igh t . F rom th i s i t m a y 
be concluded t h a t the n u m b e r of leaves is re la t ively less dependen t on t h e sterile 
cy top lasm. 
Table 4 
Comparison of the number of nodes above ground on male sterile and fertile 
hybrid analogues 
Hybrid g roups 
No. of 
pairs of 
hybirds 
used 
No . of 
nodes 
a b o v e 
g r o u n d 
on fe r t i l e 
h y b r i d s 
Deviation 
of no. 
of nodes 
of sterile 
hybrids 
from 
fertile 
hybrids 
Devia t ion 
of no. 
of nodes 
of sterile 
hyb r id s 
f r o m 
fer t i le 
hyb r id s 
% 
Devi-
ation 
from 
mean 
square 
of dif-
ference 
cm 
error 
of aver , 
dev ia t ion 
Real 
value 
of 
Significance 
a t P = 0.95 
level 
Vary early 
maturing 
Early matur ing 
Middle matur ing 
Late matur ing 
10 
39 
60 
18 
9.6 
10.7 
13.1 
12.7 
0.15 
0.0 
-0.4 
-0.3 
-1.7 
0.0 
-2 .6 
-2.4 
0 .08 
0.09 
0.50 
0.70 
± 0 . 0 3 
±0.01 
±0 .06 
± 0 . 2 
5.0 
2.9 
5.8 
1.7 
significant 
siginificant 
significant 
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Table 5 
Weight of the tassels of male steril and fertile hybrid analogues 
Hybr id 
combinat ion 
Weigh t of 20 
ferti le 
hybr ide 
Tassels in grams 
male sterile 
hybr ids 
The weight of t he 
tassels of male 
sterile hybr ids 
compared to those 
of fert i le tassels 
% 
A 988 507 51.3 
В 687 334 48.8 
С 655 347 53.0 
D 700 382 54.6 
E 749 371 49.9 
F 824 413 50.1 
G 720 396 55.0 
Average 38.0 19.6 51.7 
In c o m p a r i n g the p r o d u c t i v i t y of s ter i le and fert i le analogous h y b r i d s 
the n u m b e r of ea r shoots possessing s t igmas h a s an i m p o r t a n t role. Name ly , a 
greater n u m b e r of ear shoots m e a n s t h a t a g r ea t e r number of ears can be f o r m e d 
(i.e., a higher yie ld) . Na tu ra l l y a great n u m b e r of female inflorescences does n o t 
a lways resul t in a greater n u m b e r of ears . I t is possible t h a t t h e n u t r i e n t s 
saved by t h e m a l e sterile h y b r i d s — which do no t use any n u t r i e n t s for f o r m i n g 
pollen — go i n t o the f o r m a t i o n of female inflorescences. T h u s male s te r i l i ty 
m a y be conduc ive to the f o r m a t i o n of more f emale inflorescences which resu l t 
in more ears or grain. My d a t a suppor t th i s hypothes is . I examined t h e tasse ls 
of 7 pairs of (s ter i le and fer t i le) hybr id combina t ions precisely a t t he t ime w h e n 
t h e an thers of t h e fertile ana logues appea red . T h e hybr id analogues were sown 
in ad jacen t rows : t w e n t y tasse ls of each combina t ion were weighed. The resu l t s 
a re given in T a b l e 5. As we can calculate f r o m the tab le , t h e tassels of m a l e 
sterile hyb r id analogues are 4 8 . 4 % l ighter t h a n those of t h e fer t i le ana logues . 
F r o m this i t can be compu ted t h a t 35,700 ma le sterile p l an t s /ha dur ing pol len 
product ion s ave 3 5 , 7 0 0 x 1 8 . 4 grams(or 657 kg/ha) biologically excellent n u t r i -
t i ve mater ia l which can be t u r n e d into t h e fo rma t ion of f emale inf lorescences. 
T h u s we can expla in the resu l t s gained b y t h e comparison of t h e n u m b e r of 
female inf lorescences in Tab le 6 : generally speak ing the n u m b e r of female inf lo-
rescences is a l w a y s greater fo r male sterile hybr ids . This is observable in 
80 % of t h e h y b r i d combina t ions of Group 1 
8 4 . 6 % of „ „ „ „ „ 2 
90 % of ,, ,, ,, ,, ,, 3 
8 3 . 3 % of ,, ,, ,, ,, ,, 4. 
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Table 6 
Number of male sterile hybrid analogue female inflorescences per 100 plants 
Hybrid groups 
No. of 
pairs of 
hybrids 
used 
No. of 
female 
i n f l . 
per 100 
fert i le 
h y b r i d 
p l an t s 
No. of 
female infl . 
on sterile 
hybrids 
in relation 
to fertile 
hybrids 
per 100 
plants 
No. of 
female 
in f l . on 
sterile 
hybr ids 
in re la t ion 
to fert i le 
hybr ids 
% 
Deviation 
f rom the 
mean 
square of 
difference 
Mean 
error 
of 
aver , 
devi-
at ion 
Real 
value 
of 
* ' t" 
Significance at 
P = 0.95 level 
Very early 
maturing 10 105.5 + 5.0 + 4.7 12.5 ± 4 . 0 1.3 
Early maturing 39 113.0 + 9.0 + 10.8 13.0 ± 2 . 0 4.3 significant 
Middle maturing 60 115.5 +12.0 + 10.0 13.5 ± 2 . 0 6.8 significant 
Late maturing 18 133.5 + 8.0 + 5.6 10.5 ± 2 . 5 3.4 significant 
In examin ing the p roduc t i v i t y of s ter i le and fer t i le analogous h y b r i d s I 
was also concerned wi th t h e amoun t of t i l ler ing. Da ta on ti l lering are con ta ined 
in Table 7. F r o m this it m a y be seen t h a t t h e r e is less t i l ler ing in sterile h y b r i d s . 
My da ta on t h e t i l lering of sterile hybr ids correspond to those of D U V I C K ( 1 9 5 8 ) 
who, in case of 6 pairs of hybr ids , s igni f icant ly proved t h a t tillering h a d been 
12% less in sterile h y b r i d s . These resul ts lead to the conclusion t ha t t h e male 
sterile cy top la sm af fec ts t h e p lan t at an ea r ly stage of deve lopment . 
I t is known t h a t t h e a m o u n t of t i m e between male and female inf lores-
cences on maize is a good indicat ion of t h e growing condi t ions . Among f a v o u r -
able c i rcumstances the t i m e span is reduced and among adverse condit ions th is 
period is l eng thened . T a b l e 8 contains t h e d a t a on t h e per iod of female inflo-
rescence in sterile and fe r t i l e analogous hyb r id s . Among t h e sterile ana logous 
hybrids f e m a l e inf lorescence s tar ted 0.4 —1.3 days sooner than it did a m o n g 
Table 7 
Number of tillers on male sterile and fertile hybrid analogues, per 100 plants 
Hybrid groups 
No. of 
pairs of 
hybrids 
used 
No. of 
tillers 
on 
ferti le 
hybr ids 
Deviation 
of t he sterile 
hybrid 
tillers 
f r o m the 
no. of 
fertile 
hybr id 
tillers 
Deviat ion 
of sterile 
hybr id 
tillers 
f rom those 
of the 
fertile 
hybr ids 
% 
Deviation 
f r o m the 
mean 
square of 
difference 
Mean error 
of aver , 
deviat ion 
Real 
value 
of 
" l " 
Significance a t 
P = 0.95 level 
Very early 
maturing 10 99.5 - 1 0 . 5 - 1 0 . 5 32.0 ±10 .0 1.0 
Early maturing 39 48.0 — 7.5 - 1 5 . 6 20.5 ± 3.5 2.3 significant 
Middle maturing 60 70.5 — 8.0 - 1 1 . 3 15.0 ± 2.0 4.2 significant 
Late maturing 18 28.0 — 4.5 - 1 6 . 0 24.0 ± 5.5 0.8 — 
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Table 8 
Number of days until female inflorescence occurs among male sterile and 
fertile hybrids 
Fer t i le Sterile Difference 
H y b r i d 
No. of 
pairs of 
hybrids 
used 
N o . of days until female 
inflorescence 
occurred 
in days 
unt i l 
female 
in-
Devia t ion 
f rom t h e 
mean squa re 
Mean error 
of average 
Rea l 
value 
of 
Significance at 
P = 0.95 level 
no . 
deviation 
from 
sterile 
florescence 
. (in % ) 
in favor of 
sterile 
difference 
deviation " t " 
Very early 
matur ing 10 57.6 - 1 . 2 — 2.1 l . i ±0.4 3.3 significant 
Early maturing 39 61.8 - 1 . 2 — 1.9 1.7 ±0 .3 4.4 significant 
Middle maturing 60 63.5 - 1 . 3 — 2.0 1.1 ±0.1 9.3 significant 
Late maturing 18 65.5 - 0 . 4 - 0 . 6 0.7 ±0.2 2.4 significant 
t he f e r t i l e plants in a l l four m a t u r i t y classes. This follows f rom t h e more in ten-
sive g r o w t h of the f e m a l e inflorescence of sterile h y b r i d analogues. Here prob-
ably t h e same causes a re in effect t h a t resulted in t h e greater n u m b e r of female 
buds on the sterile hyb r id s . 
I n addition t o t h o s e character is t ics inf luencing the yield, in the s tudy of 
steri le a n d fertile h y b r i d analogues we have e x a m i n e d a few cha rac te r s which 
do n o t directly a f f e c t t h e yield. Such a character is, for ins tance, t h e length of 
the t a s se l and the n u m b e r of its p r i m a r y and seconda ry offshoots . The per t i -
nen t d a t a are found in Table 9. F r o m this table i t m a y be seen t h a t the tassels 
of s ter i le analogous h y b r i d s are genera l ly 5 .5% s h o r t e r than those of the fer t i le 
p lan t s . There are a lso differences in the n u m b e r of p r imary a n d secondary 
b r anches . The n u m b e r of p r imary offshoots on t h e tassels of steri le hybr ids is 
Table 9 
Length and number of offshoots of tassels of male sterile and female hybrid 
analogues 
N u m b e r of offshoots on tassels Deviation of t he tassels of male sterile 
hybrids f rom those of the ferti le 
hybr ids , in % Fe r t i l e Male sterile 
H y b r i d 
combinat ions 
Length 
cm P r i m a r y 
Sec-
ondary 
L e n g t h 
c m Primary 
Sec-
o n d a r y 
Length of 
tassel 
N u m b e r of 
p r i m a r y 
offshoots 
of tassels 
Number of 
secondary 
offshoots of 
tassels 
A 57.8 22.9 5.7 54.4 17.0 4.5 94.16 74.2 78.9 
В 58.0 20.8 5.5 54.5 16.7 4.8 93.9 80.3 87.2 
С 
57.4 20.2 6.0 55.5 14.5 4.3 96.6 71.7 71.6 
D 56.0 20.4 7.2 52.3 15.4 4.4 93.3 75.5 61.1 
Average 57.3 21.0 6.1 54.1 15.9 4.5 94.5 75.4 74.7 
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Table 10 
Shelling proportion of male sterile and fertile 
hybrid analogues 
Hybrid group 
Shelling percentage 
of ferti le hybrids 
Devia t ion of shelling 
percentage of male 
sterile hybrids in 
comparison to fertile 
hybrids 
Very early maturing . . . 82.7 - 0 . 0 2 
Ear ly maturing  83.8 +0.16 
Middle maturing  82.5 +0 .73 
Late maturing  82.4 +0.52 
r educed by 19.7 — 28 .3% while t h e secondary of fshoots by 12.8 — 3 8 . 9 % . This 
a lso proves t h a t sterile cy top lasm m a k e s its effects fe l t at an ea r l y stage of 
ontogenesis , i .e. , when the offshoots of t h e tassel a re being fo rmed . 
Defini te regular i t ies were observed in the shell ing propor t ion a n d in the 
moi s tu re c o n t e n t of t h e grains a t ha rves t i ng (see Tab les 10 and 11). T h e more 
f avou rab l e shel l ing propor t ion is p roduced b y t h e steri le hybr ids . T h i s corre-
s p o n d s to t h e increased p roduc t i v i t y of steri le h y b r id s as noted in t h e present 
expe r imen t . T h e mois ture con ten t of t h e harves t was generally 0.3 — 0 . 5 % less 
in case of steri le hybr ids . This coincides wi th t h e f a c t t h a t a m o n g t h e sterile 
hyb r id s the pe r iod of female inf lorescence usual ly occurred 0.4 —1.3 days 
sooner t han a m o n g the fert i le ones. 
Table 11 
Moisture content of the kernels of male sterile and fertile 
hybrid analogues at harvesting 
Hybrid group 
Moisture content 
of ferti le hybrids 
in % 
Deviat ion of the 
mois ture content 
of male sterile 
hybr ids f rom tha t of 
t h e fertile plants 
Very early maturing . . . . 18.0 +0 .2 
Ear ly maturing  18.5 - 0 . 3 
Middle maturing  21.5 - 0 . 3 
Late maturing  22.2 - 0 . 5 
Conclusions 
In 1963 I compared 127 pairs of sterile and fer t i le hybrid ana logues in 
o rde r to s t u d y t h e effects of male sterile cy top lasm. On the basis of m y exami-
n a t i o n s I m a d e t h e following conclusions: 
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T h e m a l e s t e r i l e a n a l o g o u s h y b r i d s p r o v e t o b e m o r e p r o d u c t i v e t h a n t h e 
f e r t i l e o n e s t h i s i s c o n s i s t e n t w i t h s e v e r a l o t h e r p r o p e r t i e s . 
T h e l a r g e r n u m b e r of f e m a l e i n f l o r e s c e n c e s o n m a l e s t e r i l e h y b r i d s , t h e i r 
b e t t e r she l l i ng p r o p o r t i o n , t h e i r s a v i n g s of n u t r i t i v e m a t e r i a l d u r i n g p o l l e n 
p r o d u c t i o n a n d f i n a l l y t h e q u i c k e r d e v e l o p m e n t o f e a r s a r e a l l r e l a t e d t o p r o -
d u c i n g a h i g h e r y i e l d . 
I t w a s p o s s i b l e t o a s c e r t a i n t h a t t h e h e i g h t of t h e p l a n t i s m o s t e a s i l y 
a f f e c t e d b y t r a n s p l a n t i n g t h e g i v e n g e n o t y p e i n t o s t e r i l e c y t o p l a s m . 
T h e r e d u c t i o n i n t h e h e i g h t of t h e m a l e s t e r i l e p l a n t c a n b e p r i m a r i l y 
a t t r i b u t e d t o t h e r e d u c t i o n in t h e l e n g t h of t h e i n t e r n o d e s . 
T h e i n t e r n o d e s of m a l e s t e r i l e p l a n t s b e c a m e less s h o r t b e l o w t h e h e i g h t 
o f t h e e a r s t h a n a b o v e . T h i s is r e l a t e d t o t h e m o v e m e n t of f o o d s u b s t a n c e s . 
T h e n u m b e r o f n o d e s o n m a l e s t e r i l e p l a n t s w a s o n l y i n s i g n i f i c a n t l y 
r e d u c e d . 
T h e e x p e r i m e n t a l r e s u l t s p r o v e t h a t m a l e s t e r i l e c y t o p l a s m c a n m a k e i t s 
e f f e c t s f e l t a t m u c h ea r l i e r s t a g e s of o n t o g e n e s i s t h a n i t h a s b e e n p r e v i o u s l y 
s u p p o s e d w h e n i t s o n l y e f f e c t w a s t h o u g h t t o b e t h e d e g e n e r a t i o n of p o l l e n . 
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THE RAW PROTEIN: RAW FIBRE RATIO IN LUCERNE 
AND SOYBEAN 
By 
Z . K U N F F Y , M . F A R K A S 
R E S E A R C H I N S T I T U T E O F A N I M A L H U S B A N D R Y , B U D A P E S T 
The raw protein : r aw fibre ratio in papilionaceous roughages was s tudied in 
1955 — 56 — 57 — 61 — 62, f i r s t of all in lucerne, subsequently also in soybean, to as-
certain whether there is a relationship and if so, of what kind, because if there is, t h e n 
it is sufficient to determine raw protein in t he laboratory, and the lengthy analysis 
of raw f ibre can be omitted. 
In t roduct ion 
I t is necessary to be acqua in ted wi th t h e raw prote in conten ts of r o u g h -
ages, in order t o be able t o c a r r y out correct ly t h e rational feed ing of l ive-s tock. 
I t is not su f f ic ien t , however, t o reckon wi th t h e raw fibre c o n t e n t as it a p p e a r s 
f rom the Tables , since the a c t u a l raw pro te in content in t h e pract ice o f ten s u b -
s tant ia l ly d i f fers f rom the f o r m e r . 
The di f ference may h a v e various causes . The ac tua l r a w fibre c o n t e n t 
of the same roughage depends decisively on the data of cu t t i ng and/or t h e 
deve lopmenta l s tage of p l an t as well as on w e a t h e r condi t ions, and, to a c e r t a i n 
ex ten t , also on the composi t ion of the soil. Final ly raw f i b r e content of t h e 
fodders m a y also he inf luenced b y the cond i t ions of ha rves t i ng and cur ing or 
conservat ion. 
The r a w f ib re content m u s t therefore b e analysed in l abora tory f o r all 
roughages a n d if possible sepa ra te ly the f o d d e r conserved f r o m each c u t t i n g 
in order to ensure the best use of it by p r o p e r blending. 
This is par t icu lar ly i m p o r t a n t in our d a y s when even t o live s tock con-
suming raw f i b r e to a l i t t le e x t e n t only (pou l t ry , pigs) roughages are f e d a t 
a certain r a t i o wi th preference , owing b o t h t o physiological reasons and t o t h e 
reduct ion of costs of p roduc t ion . If , however , we rely on t h e r a w fibre c o n t e n t s 
found in t h e Tables we m a y obta in very d i f f e ren t and e v e n contrary e f f e c t s 
t o the desi rable , in respect of feed ut i l izat ion a n d results of an ima l p roduc t ion . 
The l a b o r a t o r y de t e rmina t ion of r a w fibre, however , is a p r o c e d u r e 
requir ing m u c h labour and t i m e so t h a t if i t could be d o n e wi thout i t , t i m e 
and cost of fodde r analysis could he saved . Being well k n o w n tha t t h e r e is 
some sort of relat ionship b e t w e e n protein a n d fibre c o n t e n t it seemed u s e f u l 
to invest igate t h e na ture of th is re la t ionship and to f i n d ou t whether i t is 
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p o s s i b l e m e r e l y b y t h e d e t e r m i n a t i o n of p r o t e i n t o d r a w c o m p a r a t i v e l y e x a c t 
c o n c l u s i o n s o n t h e r a w f i b r e c o n t e n t of t h e r o u g h a g e s r e f e r r e d t o . T h i s w o u l d 
m e a n i n d e e d a h e l p b o t h f o r t h e p r a c t i c a l a n i m a l b r e e d e r a n d t h e a n a l y s t . 
T h e r e f o r e t h e s e v e r a l h u n d r e d s a m p l e s of h a y a n d h a y m e a l c o l l e c t e d 
i n t h e y e a r s 1 9 5 5 — 5 6 — 5 7 — 6 1 — 6 2 f r o m l u c e r n e a n d s o y b e a n s d r i e d a c c o r d -
i n g t o v a r i o u s m e t h o d s w e r e e x a m i n e d . S o w e co u l d a l s o i n v e s t i g a t e w h e t h e r 
t h e d i f f e r e n t m e t h o d s of c u r i n g or c o n s e r v a t i o n d o i n f l u e n c e a n d t o w h a t 
e x t e n t , d i r e c t l y o r i n d i r e c t l y t h e p r o t e i n a n d f i b r e c o n t e n t of t h e r o u g h a g e s 
r e f e r r e d t o . 
F i n a l l y w e e n d e a v o u r e d t o f i n d o u t w h e t h e r t h e p r o t e i n : f i b r e r a t i o n 
i n t h e v a r i o u s r o u g h a g e s a n d t h e i r p e r c e n t a g e in t h e d r y m a t t e r w a s s i m i l a r 
o r h o w f a r i t d i f f e r e d . 
E x p e r i m e n t a l M e t h o d 
Analyses were carried out according to the laboratory methods adapted by this Ins t i tu te . 
For protein determination the nitrogen determination method of KJELDAHL was used; 
the raw fibre was established according to Henneberg and Stohmann while the dry ma t t e r 
by weighing the air dry lucerne a t 105° С after 3 hours of drying and converting the f igures 
thus obtained to absolute dry ma t t e r . Carotene analyses were carried ou t with a non published 
but generally used and well working column chromatographic method which had been intro-
duced in this Ins t i tu te by Mrs. DÖRNER. 
According to the results of the 424 analyses: raw protein con ten t fluctuated between 
7.2 and 28.3 per cent and was 16.65 per cent on the average; raw f ibre content f luc tua ted 
between 17.3 and 37.6 per cent and was 24.59 per cent on the average. 
The da ta of the Table were evaluated wi th the co-operation of the Mathematical 
Insti tute of the Hungarian Academy of Sciences using the methods of analysis of variance, 
regression and correlation calculation. The results of this evaluation are presented in the 
Tables below. 
Table 1 
Lucerne analyses as related to dry matter 
R a w R a w 
Year Region p ro te in 
/о 
fibre 
% 
Total 
0/ /0 pro te in 0/ /о 
fibre 
% 
T o t a l 
о/ /о 
1955 Great Hung. Dried with air current Windrow-dried 
Plain (Alföld) 21.4 19.9 41.3 19.4 24.0 43.4 
14.3 28.0 42.3 12.8 29.3 42.1 
19.1 21.5 40.6 10.3 29.3 39.6 
19.6 27.0 46.6 14.6 28.8 43.4. 
18.9 26.2 45.1 15.1 28.3 43.4 
18.4 25.6 44.0 16.1 30.2 46.3 
21.4 18.2 39.6 13.1 28.5 41.6 
18.9 17.3 36.2 15.1 33.0 48.1 
17.6 27.0 44.6 17.9 18.8 36.7 
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R a w R a w 
Year Region protein 
% 
f i b r e 
% 
Total 
% protein 
% 
f i b r e 
% 
Total 
% 
2 0 . 1 2 0 . 3 4 0 . 4 1 6 . 1 2 2 . 6 3 8 . 7 
1 9 . 9 1 9 . 8 3 9 . 7 1 6 . 6 2 3 . 2 3 9 . 8 
1 9 . 3 2 1 . 0 4 0 . 3 1 9 . 6 2 3 . 3 4 2 . 9 
1 8 . 6 2 5 . 7 4 4 . 3 1 8 . 7 2 2 . 4 4 1 . 1 
1 9 . 1 2 4 . 1 4 3 . 2 1 9 . 7 2 3 . 1 4 2 . 8 
2 1 . 6 2 0 . 9 4 2 . 5 2 1 . 7 2 6 . 2 4 7 . 9 
2 4 . 7 2 1 . 7 4 6 . 4 2 3 . 7 2 2 . 5 4 6 . 2 
2 1 . 8 2 4 . 9 4 6 . 7 
2 6 . 9 2 0 . 5 4 7 . 4 
2 4 . 7 2 1 . 5 4 6 . 2 
Transdanubia 1 4 . 6 2 4 . 0 3 8 . 6 1 2 . 8 2 9 . 3 4 2 . 1 
2 0 . 6 2 1 . 4 4 2 . 0 1 8 . 2 2 0 . 1 3 8 . 3 
1 8 . 9 2 4 . 4 4 3 . 3 1 7 . 1 3 1 . 8 4 8 . 9 
2 1 . 0 2 0 . 4 4 1 . 4 1 8 . 8 2 1 . 6 4 0 . 4 
1 9 . 7 2 3 . 5 4 3 . 2 1 5 . 3 2 6 . 2 4 1 . 5 
2 0 . 8 2 7 . 5 4 8 . 3 1 7 . 5 2 6 . 1 4 3 . 6 
2 1 . 7 2 2 . 4 4 4 . 1 1 8 . 0 2 7 . 5 4 5 . 5 
1 8 . 6 3 0 . 0 4 8 . 6 1 6 . 2 3 2 . 0 4 8 . 2 
1 9 . 2 2 6 . 6 4 5 . 8 1 6 . 4 2 8 . 1 4 4 . 5 
1 8 . 6 2 6 . 1 4 4 . 7 1 2 . 5 3 3 . 1 4 5 . 6 
1 5 . 0 3 0 . 4 4 5 . 4 1 0 . 1 3 2 . 8 4 2 . 9 
2 4 . 7 1 8 . 7 4 3 . 4 2 1 . 2 3 0 . 0 5 1 . 2 
North 1 9 . 1 2 1 . 0 4 0 . 1 1 6 . 1 2 2 . 2 3 8 . 3 
1 8 . 1 2 4 . 8 4 2 . 9 2 0 . 1 1 7 . 2 3 7 . 3 
2 1 . 4 1 8 . 0 3 9 . 4 1 4 . 9 3 0 . 1 4 5 . 0 
1 9 . 8 2 5 . 0 4 4 . 8 
1 9 5 5 Region between the 1 4 . 6 3 0 . 0 4 4 . 6 1 3 . 1 2 8 . 1 4 1 . 2 
Danube and Tisza 1 9 . 9 2 1 . 1 4 1 . 0 1 6 . 7 2 2 . 7 3 9 . 4 
rivers 1 9 . 0 2 5 . 0 4 4 . 0 1 9 . 4 2 6 . 7 4 6 . 1 
2 3 . 7 1 8 . 8 4 2 . 5 1 7 . 6 2 7 . 0 4 4 . 6 
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Table 2 
Lucerne analyses as related to dry matter 
R a w R a w 
Yea r Region protein 
0/ /0 
f ib re 
% 
T o t a 
о/ 
/о protein 0/ /о 
f i b r e 
о/ /о 
Total 
% 
1955 Region between the Dried with air current Windrow-dried 
Danube and Tisza 21.4 22.4 43.8 17.6 25.6 43.2 
rivers 21.6 23.5 45.1 18.0 25.8 43.8 
20.1 24.9 45.0 19.6 25.8 45.4 
20.9 25.6 46.5 19.7 28.3 48.0 
23.0 21.5 44.5 12.9 32.7 45.6 
23.2 24.4 47.6 18.0 25.4 43.4 
23.7 21.0 44.7 13.8 26.7 41.5 
19.6 21.2 40.8 
14.4 32.4 46.8 
22.3 21.5 43.8 
23.2 21.3 44.5 
1956 Great Hung. 19.2 27.0 46.2 18.2 27.4 45.6 
Plain (Alföld) 15.8 24.6 40.4 16.6 28.8 45.4 
23.8 22.1 45.9 21.2 26.4 47.6 
20.4 25.4 45.8 23.3 25.0 48.3 
18.4 23.5 41.9 14.8 24.4 39.2 
23.2 24.1 27.3 16.3 28.9 45.2 
22.9 20.4 44.3 21.1 19.4 40.5 
22.0 21.8 43.8 20.5 21.5 42.0 
21.4 27.0 48.4 18.2 25.5 43.7 
20.9 26.0 46.9 18.4 28.0 46.4 
21.4 25.1 46.5 18.2 25.5 43.7 
20.9 26.0 46.9 18.4 25.7 44.1 
17.7 23.3 41.0 15.7 25.9 41.6 
23.8 22.1 45.9 21.2 26.4 47.6 
19.2 27.2 46.4 21.2 26.4 47.6 
15.8 24.6 40.4 18.2 27.4 45.6 
20.4 25.4 45.8 16.0 29.5 45.5 
23.3 24.3 47.6 14.8 24.4 39.2 
18.4 23.5 41.9 21.1 19.4 40.5 
23.9 20.4 44.3 
22.0 21.8 43.8 
21.4 25.1 46.5 
23.8 23.0 46.8 
21.1 23.7 44.8 
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R a w R W 
Year Region protein 
% 
f i b r e 
% 
Total 
% p r o t e i n 
% 
fibre 
% 
Tota l 
% 
1956 Transdanubia 20.8 26.0 46.8 14.5 30.4 44.9 
15.3 27.8 43.1 15.7 25.9 41.6 
21.2 24.5 45.7 19.3 25.0 44.3 
20.3 24.2 44.5 19.0 28.0 47.0 
17.7 23.3 41.0 20.0 28.0 48.0 
18.8 26.5 45.3 15.7 28.7 44.4 
17.1 24.3 41.4 12.1 31.8 43.9 
21.2 26.4 47.6 19.3 25.5 44.8 
15.6 28.6 44.2 15.4 30.8 46.2 
18.9 26.9 45.8 17.3 29.2 46.5 
19.7 26.1 45.8 17.0 27.3 44.3 
Table 3 
Lucerne analyses as related to dry matter 
R a w R a W 
Year Region protein 
% 
f i b r e 
% 
Total 
% p r o t e i n 
% 
fibre 0/ /0 
T o t a l 
о/ /0 
Dried with air current Windrow-dried 
1956 Transdanubia 14.2 31.0 45.2 15.3 32.1 47.1 
16.3 30.0 46.3 20.0 28.0 48.0 
21.4 28.1 49.5 14.0 32.0 46.0 
17.0 30.0 47.0 7.2 37.6 44.8 
9.0 32.5 41.6 16.7 33.0 49.7 
16.4 27.0 43.4 17.6 30.0 47.6 
16.7 29.0 45.7 14.5 30.0 44.5 
22.6 24.0 46.6 16.7 31.7 48.4 
17.2 27.2 44.4 15.0 32.0 47.0 
20.3 28.0 48.3 21.2 25.0 46.2 
19.8 25.1 44.9 19.1 26.0 45.1 
24.7 18.7 43.4 18.1 24.9 43.0 
22.7 22.9 46.0 18.1 24.9 43.0 
20.0 26.0 46.0 
20.3 26.0 46.3 
1956 North 16.1 30.5 46.6 11.7 33.5 45.2 
21.5 23.6 45.1 21.6 23.6 45.2 
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Yea r Region 
R w 
T o t a l 
% 
R a w 
To ta l 
% p r o t e i n 
% 
fibre 
% 
protein 
% 
f ibre 
% 
Region between the 19.1 28.0 47.1 15.1 32.1 47.2 
Danube and Tisza 16.2 32.0 48.2 14.7 32.6 47.3 
rivers 21.1 23.7 44.8 19.7 23.2 42.9 
21.7 26.5 48.2 18.8 27.5 46.3 
22.4 23.7 46.1 15.8 25.8 41.6 
21.3 26.1 47.4 17.8 28.2 46.0 
21.1 24.5 45.6 19.8 26.5 46.3 
18.7 24.5 43.2 17.6 26.1 43.7 
21.1 24.5 45.6 17.0 29.0 46.0 
24.5 18.5 43.0 18.8 25.5 44.3. 
23.5 16.5 40.0 
23.8 21.2 45.0 
21.5 19.6 41.1 
15.0 22.8 37.8 
14.6 27.7 42.3 
14.6 30.1 44.7 
22.7 15.5 38.2 
1956 18.5 24.5 43.0 
19.4 24.4 43.8 
22.2 24.2 46.4 
22.4 23.7 46.1 
22.3 23.6 45.9 
19.8 27.2 47.0 
20.8 24.2 45.0 
21.3 26.1 47.4 
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Table 4 
Lucerne analyses as related to dry matter 
R a w R W 
Tota l T o t a l 
Y e a r Region p r o t e i n f i b r e % p r o t e i n f ibre о/ /о 
% % % о/ /0 
1957 Great Hung. Dried with air current Windrow-dried 
Plain (Alföld) 22.8 23.6 46.4 20.7 23.6 44.3 
20.8 26.0 46.8 19.5 23.0 42.5 
22.3 26.0 48.3 19.0 30.0 49.0 
23.8 23.0 46.8 21.6 25.2 46.8 
19.2 26.2 45.4 16.7 28.7 45.4 
20.6 26.8 47.4 17.8 28.6 46.4 
Transdanubia 23.8 20.0 43.8 22.3 19.0 41.3 
22.4 23.8 46.2 20.9 24.1 45.0 
22.4 26.6 49.0 18.9 27.5 46.4 
23.1 23.9 47.0 19.5 26.7 46.2 
19.4 24.4 43.8 17.8 28.4 46.2 
22.0 24.2 46.2 17.8 28.0 45.8 
22.4 23.7 46.1 19.8 27.8 47.6 
22.3 23.6 45.9 17.7 28.2 45.9 
Region between the 24.3 20.9 45.2 20.6 26.1 46.7 
Danube and Tisza 22.3 25.6 47.9 18.8 27.3 46.1 
rivers 23.1 26.3 49.4 19.4 26.5 45.9 
25.0 21.7 46.7 
20.8 24.2 45.0 
18.0 24.3 42.3 
1961 Great Hung. Dried with hot air Transdanubia dried with warm air 
Plain (Alföld) 18.5 25.4 43.9 15.0 27.4 42.4 
12.8 39.4 52.2 14.6 27.2 41.8 
20.0 26.2 46.2 22.6 16.9 39.5 
17.5 28.0 45.5 21.1 19.6 41.4 
21.8 29.4 51.2 22.0 20.6 42.6 
18.5 30.4 48.9 21.5 21.3 42.8 
17.9 24.6 42.5 20.0 23.7 43.7 
22.6 22.1 44.7 19.8 22.6 42.4 
25.2 17.1 42.3 19.1 26.1 45.2 
20.1 19.8 39.9 18.2 23.8 42.0 
22.2 21.0 43.2 21.6 20.8 42.4 
24.4 22.7 47.1 17.9 22.2 40.1 
19.6 26.7 46.3 16.4 27.7 44.1 
21.8 23.1 44.9 19.8 22.8 42.6 
21.0 21.8 42.8 16.5 28.2 44.7 
20.0 24.2 44.2 13.4 25.3 38.7 
I I 4 Acta Agronomica Academiae Scientiarum Hungaricae 16, 1967 
164 Z. K U N F F Y , M. F A R K A S 
Table 5 
Lucerne analyses as related to dry matter 
Year Reg ion 
R a w R a w 
T o t a l 
о/ 
1 / 0 
p r o t e i n 
о/ /о 
fibre 
о/ /0 
T o t a l 
% protein 
% 
f ibre 
% 
1961 Great Hung. Dried with hot air Transdanubia dried with warm air 
Plain (Alföld) 24.6 21.7 46.3 15.9 23.2 39.1 
21.8 24.4 46.2 16.9 23.3 40.2 
20.6 24.4 45.0 15.8 22.4 38.2 
22.4 21.2 43.6 14.5 24.5 39.0 
20.9 24.0 44.9 21.5 20.4 41.9 
21.2 24.4 45.6 18.7 22.0 40.7 
24.3 21.0 45.3 22.9 20.1 43.0 
21.3 22.8 44.1 20.2 26.7 46.9 
20.9 25.8 46.7 21.0 23.4 44.4 
21.0 25.4 46.4 16.6 30.0 46.6 
28.3 16.0 44.3 18.1 29.0 47.1 
21.7 20.8 42.5 23.8 18.0 41.8 
22.1 23.2 45.3 17.6 25.4 43.0 
25.5 18.6 44.1 17.0 23.7 40.7 
22.8 19.3 42.1 
23.6 23.0 46.6 
21.5 22.0 43.5 
17.1 28.0 45.1 
16.7 24.7 41.4 
22.0 22.2 44.2 
20.6 20.4 41.0 
1962 27.6 15.6 43.2 21.2 25.1 46.3 
22.6 17.0 39.6 22.5 23.0 45.5 
21.8 18.6 40.4 21.2 21.2 42.4 
20.4 20.6 41.0 
21.4 22.5 43.9 20.6 20.9 41.5 
22.6 25.4 48.0 18.0 26.1 44.1 
22.8 22.4 45.2 20.0 27.9 47.9 
21.3 22.7 44.0 21.0 24.5 45.4 
21.1 22.9 44.0 20.7 26.6 47.3 
20.0 23.8 43.8 23.6 19.5 43.1 
19.6 25.4 45.0 22.2 19.4 41.6 
25.4 17.0 42.4 23.7 21.0 44.7 
23.8 21.4 45.2 22.0 20.1 42.1 
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R a w R a W 
Year Region prote in 
% 
f i b r e 
% 
Total 
! % p r o t e i n 
% 
fibre 
% 
Tota l 
i % V 
i 
1962 \ ' ! 24.5 19.9 44.4 23.3 20.5 j 43.8 
! 19.0 22.9 41.9 22.2 23.4 45.6 
20.2 20.7 40.9 22.5 22.5 45.0 
20.5 19.4 39.9 22.8 22.6 45.4 
16.6 31.2 47.8 21.2 24.5 45.7 
16.8 30.2 47.0 20.5 21.4 41.9 
17.2 26.5 43.7 22.6 20.1 42.7 
21.6 27.5 49.1 19.3 28.2 47.5 
26.3 20.9 47.2 19.6 21.2 40.8 
25.5 18.8 44.3 i 19.4 27.1 46.5 
25.7 16.8 42.5 18.4 27.9 46.3 
23.8 16.4 40.2 16.5 30.6 47.1 
24.8 18.0 42.8 16.6 30.0 ; 46.6 
23.7 19.6 43.3 18.8 27.8 i 46.6 
; V i 22.8 20.4 43.2 18.2 25.7 ! 43.9 
i 
1 ! 
i 
Table 6 
Lucerne analyses as related to dry matter 
Year Region 
R W 
Tota l 
% 
R a W 
T o t a l 
% p r o t e i n 
% 
f ibre 
0/ /0 
p r o t e i n 
% 
fibre 
0/ 0 
1962 Great Hung. Dried with hot air Transdanuhia dried with warm air 
Plain (Alföld) 22.8 18.4 41.2 17.5 24.6 42.1 
23.4 19.6 43.0 18.6 28.0 46.6 
21.6 17.4 39.0 17.2 21.8 39.0 
22.4 17.3 39.7 18.8 27.0 45.8 
23.2 19.5 42.7 20.ij 21.6 41.8 
22.2 21.8 44.0 19.3 26.0 45.3 
23.5 20.5 44.0 19.9 26.4 46.3 
22.3 20.3 42.6 18.5 23.5 42.0 
21.7 24.9 46.6 
15.7 29.6 45.3 
20.2 24.6 44.8 
21.7 21.1 42.8 
18.1 24.4 42.5 
22.1 20.9 43.0 
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Reg ion protein 
о/ 
/о 
fibre 
о/ /о 
T o t a l 
% protein 
% 
22.8 
22.3 
20.4 
20.3 
21.7 
24.4 
25.6 
20.8 
22.7 
19.0 
19.8 
19.2 
17.2 
18.5 
17.2 
17.4 
18.4 
18.8 
20.4 
f ib re 
% 
22.0 
24.5 
21.6 
20.6 
19.8 
16.4 
16.0 
19.2 
21.9 
22.4 
21.4 
23.6 
25.1 
26.2 
25.6 
24.5 
24.8 
24.4 
21.0 
Table 8 
Analysis of variance 
Effect Protein F i b r e Year P% P% 
1955 
regional uni t >20 > 5 
d ry ing < 0.1 < 1 
1956 
regional unit < 1 с 0.1 
d ry ing < 0.1 < 5 
1957 
regional unit >20 > 2 0 
dry ing < 0.1 -с 5 
1961 < 1 > 6 0 
1962 < 0.1 ~ 0.1 
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Table 9 
Correlation and regression coefficients 
Year a Г a sa ь 
E q u a t i o n of regression s t ra ight 
у — ax + b 
1955 92 - 0 . 6 8 — 0.81 0.093 39.99 у = — 0.81 X + 39.99 
1956 132 — 0.75 — 0.84 0.064 42.03 у = — 0.84 X + 42.03 
1957 37 - 0 . 7 2 —0.85 0.14 42.96 у — _ 0.85 X + 42.96 
1961 67 — 0.69 — 0.84 0 . 1 1 40.44 у = — 0.84 X + 40.44 
1962 96 - 0 . 7 7 — 1.11 0.095 45.92 у = — 1.11 X + 45.92 
Results 
The resu l t s of l a b o r a t o r y analyses were corrobora ted and suppor ted b y 
t h e resul ts of stat ist ical ana lyses . 
Oil t h e s t rength of t h e above da ta it can be es tab l i shed t h a t : 
1. B e t w e e n the raw p r o t e i n and raw f ib re contents of t h e papi lonaceous 
roughages ana lysed there is a correlation a n d of the inverse direction because 
t h e higher t h e protein c o n t e n t , the lower t h e r a w fibre c o n t e n t and vice versa . 
This is ev idenced by the calculat ions of correlat ion accord ing to which t h e 
coefficients a re between 0.7 and 0.8 i.e. t he r e is a cor re la t ion be tween r a w 
f ibre and r a w protein c o n t e n t s and since these correla t ion coefficients are in 
all cases nega t ive , with t h e increase of p ro te in the v a l u e s of the raw f ib re 
con ten t d imin ish . 
Table 10 
Points of regression straight, reliability limits of regression straight 
Y e a r 
X protein 
fibre 
15 17 20 22 25 
prote in % 
1955 I. 27.78 26.15 23.71 22.08 19.64 
п . 0.90 0.68 0.67 0.88 1.33 
1956 I. 29.36 27.67 25.14 23.45 20.92 
IL 0.64 0.47 0.42 0.56 0.87 
1957 I. 30.17 28.45 25.91 24.21 21.65 
П. 1.72 1.21 0.62 0.67 1.31 
1961 I. 27.89 26.21 23.70 22.03 19.52 
и. 1.29 0.94 0.66 0.78 1.27 
1962 I. 29.29 27.07 23.75 21.53 18.24 
п. 1.14 0.77 0.24 0.24 0.77 
I. points of regression s t ra ight (y). 
II . half interval of the reliability of regression straight (syt)°. 05). 
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The r values of the yea r s are as follows : 
1955 - 0 . 6 8 
1956 - 0 . 7 5 
1957 - 0 . 7 2 
1961 - 0 . 6 9 
1962 - 0 . 7 7 
1962.b 0.88 
2. In lucerne the s u m of raw pro te in + raw fibre t oge the r as r e l a t ed 
to dry m a t t e r is generally 40 — 45 per cen t . There are y e a r s , however, w h e n 
th is f igure a p p r o x i m a t e s or, in a few cases, e v e n at ta ins 50 pe r cent, e v i d e n t l y 
depending on w e a t h e r condi t ions or as a consequence of r ea sons detailed b e l o w . 
Fo r ver i f icat ion we present t h e regression coeff ic ients which a r e nearly iden t i ca l 
and also t h e regression s t r a igh t s are paral lel , as shown in F ig . 1. 
The regression equa t ions are 
Figs. 2, 3, 4, 5 and 6 p resen t the regress ion s t ra ights , wi th their l i m i t s 
of reliabil i ty a t var ious poin ts of protein v a l u e . 
F rom t h e Figures it a p p e a r s tha t t h e rel iabi l i ty s t r ipe of the regression 
s t ra igh t is n a r r o w . F rom these i t can be conc luded t h a t a s t rong corre la t ion 
exists be tween p ro te in and r a w fibre. 
The e x t r e m e cases r e fe r red to above a re ra ther rare a n d can o f ten b e 
t r aced back to t h e fact t h a t owing to the r a i n y weather t h e leaching ou t of 
nu t r i en t s in t h e hays dried on windrows was so impor tan t t h a t it essent ia l ly 
changed the composi t ion of t h e whole d r i ed mater ia l a n d increased in all 
cases the re la t ive per cent of t h e raw f ibre . Differences in n u t r i e n t c o n t e n t s 
caused b y t h e va r ious me thods of desiccation a re also verif ied b y the s ta t i s t i ca l 
analyses. The m e a n values r e l a t ing on p ro t e in and raw f i b r e reveal t h a t t h e 
m e t h o d of d ry ing gives also wi th in each y e a r very d i f f e ren t results w h i c h 
appears not on ly in the m e a n values bu t also in the s t a n d a r d deviation. 
3. The inf luence of reg ional units on t h e raw p ro te in : r a w fibre r a t i o 
could not be p r o v e d . According to stat ist ical analyses the in f luence of reg ional 
un i t s can be neglected . The fol lowing P % va lues were o b t a i n e d : 
in 1955 y = - 0 . 8 1 x + 39.99 
1956 - 0 . 8 4 x + 42.03 
1957 - 0 . 8 5 x + 43.96 
1961 - 0 . 8 4 X —j— 40.44 
1962 - 1 . 1 1 x + 45.92 
1955 
1956 
1957 
> 2 0 
< 1 
> 2 0 
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15 77 20 22 25 
protein °/o 
Fig. 1. Rela t ionsbip be tween prote in and raw f ib r e 
15 77 20 22 25 
protein % 
Fig. 2. Relat ionship b e t w e e n protein and r a w f ibre 
Acta Agronomica Academiae Scientiarum Hungaricae 16, 1967 
T H E RAW P R O T E I N : RAW F I B R E R A T I O I N L U C E R N E 171 
protein % 
Fig. 3. Relat ionship between pro te in and raw f ibre 
15 17 20 22 25 
protein % 
Fig. 4. Relat ionship between protein and raw fibre 
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fibre 
30 
% 
15 
i ' i i i i 
15 17 20 \ 22 25 
protein % 
Fig. 5. Relationship b e t w e e n protein and r a w fibre 
15 17 20 22 25 
protein % 
Fig. 6. Relationship b e t w e e n protein and raw fibre 
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T h e inf luence of regional un i t s was only s tud ied in the above 3 years 
because for the nex t years no considerable m e a s u r e m e n t s were avai lable 
s epa ra t e ly f rom each regional un i t . I t were useful, howeve r , to comple te these 
f ind ings w i th fu r t he r , wider inves t iga t ions . 
4. Among roughages dried in d i f fe ren t mon ths of t h e same p roduc t ion 
period (May—September ) no considerable differences were found in t h e above 
respect . 
5. As to the m e t h o d s of cur ing i t was found t h a t the raw f i b r e rat io 
to p ro t e in content in windrow-dr ied hays was generally a lways and t h e absolute 
con ten t sometimes h igher t h a n in t h e art i f icial ly dr ied ones. 
T h e difference aga ins t t h e no rma l r a t io is caused b y the higher g rade of 
leaching ou t of nu t r i en t s depending on t h e weather condit ions, wh ich was 
f r e q u e n t l y observed when dry ing the h a y in windrows. 
T h e difference aga ins t the n o r m a l nu t r i en t c o n t e n t free of losses with 
the lucerne is caused b y t h e fac t t h a t wi th artif icial d ry ing as a ru l e more 
up - to -da t e agricul tural t echnology is employed. W h e r e for ins tance h o t air 
drying is carried out , t he r e are, as a ru le , more specialists of be t te r profess ional 
t r a in ing w h o endeavour t o produce more valuable feeds and to cut t h e hay 
in an ear l ier deve lopmenta l s tage, when prote in to f i b r e ra t io is b e t t e r . Wi th 
the ageing of the fodder t h e r a w f ibre con t en t increases a t a higher r a t e t h a n 
the r a w p ro te in diminishes — th i s is also verified b y t h e expe r imen t s of 
S Z E N T M I H Á L Y I — and th i s m a y cause t h e sum of the t w o t o exceed 4 5 p e r cent 
of t h e d r y m a t t e r con t en t . I n this deve lopmenta l s t age , however, t h e p lan t 
canno t be regarded as a fodder of ful l va lue since p a r t of i ts leaves a re fallen 
off a n d t h e s tem is l ignif ied. 
F r o m the Tables p resen ted it a p p e a r s t h a t t h e average sum of raw 
prote in a n d r a w f ibre con t en t in the d r y m a t t e r shows l i t t le deviat ion a l t hough 
some amp l i t udes are r a t h e r i m p o r t a n t . These , however , occur r a the r se ldom. 
6. Inves t iga t ions were ex t ended to soybeans cut in green condi t ion and 
this was f o u n d to conta in less r aw f ibre t h a n lucerne. T h u s , a l though i t s p ro te in 
Number of amplitudes greater than 10°/o 
Year 
Number of 
analyses Uni te • % Units - % 
1955 92 7 = 7.5 5 = 5.5 
1956 132 — — 4 3.0 
1957 37 — — — - — 
1961 67 4 = 6.0 2 = 3.0 
1962 96 3 = 3.0 1 = 1.0 
Total 424 14 3.2 12 = 2.8 
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c o n t e n t is s o m e w h a t l o w e r , i t c a n b e p r o b a b l y we l l u s e d i n t h e f e e d i n g o f 
p o u l t r y , t h e m o r e a s t h e b i o l o g i c a l v a l u e of i t s p r o t e i n is h i g h . O w i n g t o t h e 
l o w n u m b e r of a n a l y s e s on s o y b e a n s t h e s e s t u d i e s n e e d t o b e c o n t i n u e d . S t i l l 
w e t h i n k i t p r o p e r t o m e n t i o n t h e s e f i n d i n g s o n a c c o u n t of t h e h i g h i m p o r t a n c e 
o f s o y b e a n s in f e e d i n g . 
C o n c l u s i o n s 
T h u s o u r e x a m i n a t i o n s h a v e p r o v e d t h e a s s u m p t i o n t o b e c o r r e c t t h a t 
i t i s e n o u g h t o d e t e r m i n e t h e d r y m a t t e r a n d r a w p r o t e i n c o n t e n t ; t h e r a w 
f i b r e c o n t e n t c a n b e c a l c u l a t e d f r o m t h e s e d a t a w i t h s u f f i c i e n t a c c u r a c y f o r 
p r a c t i c a l p u r p o s e s . 
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CONTRIBUTIONS TO THE PHARMACOBOTANICAL 
KNOWLEDGE OF DATURA METEL L. VAR. MURICATA 
(BERNH.) UNDER HUNGARIAN CONDITIONS 
By 
G . V E R Z Á R - P E T R I 
DEPARTMENT OF APPLIED BOTANY AND HISTOGENESIS OF THE LORÁND EÖTVÖS UNIVERSITY, BUDAPEST 
After a many sided species identification and investigation t he best known va r i an t 
(var. muricata [Bernh.] Danert) of the original metel-datura was studied in Hungarian 
conditions. I ts morphological conditions and body formation in the course of t he 
vegetation period were examined, the total alkaloid content in each organ measured 
in various developmental stages exactly delimited and the developments of the alkaloid 
spectrum studied. The free amino acid spectrum of the plant was also investigated. 
Developments of the arginine, ornithine, proline, glutamic acid material groups play-
ing a par t in the biogenesis of t ropane alkaloids and of phenyl-alanine were compared 
with the ontogenetical rhy thm of alkaloid contents. 
Introduction 
On t h e g round of an er roneous pract ice in the Central Eu ropean t r a d e 
of drogues t h e amer ican Datura innoxia Mill, h a d become k n o w n u n d e r 
the n a m e of Datura metel — a n d had been offered for sale in Hunga ry f o r 
m a n y years . The systemic works of S A F F O R D ( 1 9 2 1 ) and l a t e r of D A N E R T 
( 1 9 5 4 ) called t h e a t t en t i on t o th i s error ( S Á R K Á N Y — Y E R Z Á R - P E T R I , 1 9 5 7 ) a n d 
wi th f u r t h e r deta i led morphological examina t ions ( V E R Z Á R - P E T R I — S Á R K Á N Y , 
1 9 6 0 ) and histological and chemical analysis ( V E R Z Á R - P E T R I — S Á R K Á N Y , 1 9 6 1 ) 
we made a d is t inc t ion be tween t h e two species in question. 
In t h e p resen t paper t h e muricata (Bernh. ) Daner t , as a va r i an t of t h e 
Datura metel or ig inat ing f r o m is discussed which , according t o our experience, 
shows the bes t deve lopment in H u n g a r y . 
I t should be no ted t h a t th i s p l an t is n o t cul t ivated in Hunga ry , i t is 
known only as a hor t i cu l tu ra l o r n a m e n t a l p l a n t . — In its or ig inal hab i t a t as 
well as in E n g l a n d and similarly t o Datura innoxia Mill, it is k n o w n as a source 
of scopolamine in pha rmaceu t i c s . The Ind ian D a t u r a species (D. metel v a r i -
ants) were s tud ied in the i r h o m e coun t ry b y C H A T E R J E E L A H I R I ( 1 9 4 8 ) . 
According t o the i r examina t ions t h e fastuo of va r ious origin conta in 0.10 t o 
0.44 per cent alkaloid including 0.07 to 0.24 per cent hyoscyne (scopolamine) 
while the hyoscyamine conten t was 0.02 to 0.14 per cent. 
H I L A S and co-workers ( 1 9 5 9 ) in E g y p t de te rmined t h e t o t a l alkaloid 
con ten t s of D. metel a t 0 . 4 3 per cent on the average while G E R A S I M E N K O a n d 
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c o - w o r k e r s ( 1 9 5 3 ) f o u n d t h e a l k a l o i d c o n t e n t of D. metel v a r . fastuosa t o h e 
0 . 4 5 — 0 . 7 1 p e r c e n t a s r e c k o n e d in s c o p o l a m i n e . 
F o r t h e a l k a l o i d s o f t h e I n d i a n D. metel s o m e d a t a a r e f o u n d i n t h e 
s u m m a r y o f L E E T E b y B L A K E S L E E ( 1 9 5 7 ) w h e r e c u s c o h y g r i n e a n d m e t e l o i d i n e 
a r e m e n t i o n e d . 
W i t h n e w a l k a l o i d s o f a n u m b e r o f Datura s p e c i e s E V A N S — W E L L E N -
D O R F ( 1 9 5 8 ) h a v e b e e n d e a l i n g i n d e t a i l , b u t f o r t h e t i m e b e i n g D. metel L . 
v a r . muricata ( B e r n h . ) D a n e r t h a s n o t t h o r o u g h l y e x a m i n e d y e t i n H u n g a r y . 
M a t e r i a l a n d M e t h o d 
Comparing the nomencla ture of the most i m p o r t a n t and deta i led sys temat ica l work 
dealing with Datura species t he following s u m m a r y can be establ ished (Table 1): 
Some morphological character is t ics of t h e developed p l a n t can be summar ized as 
follows: 
The s t e m of this var ian t is not anthocyanic. The fluffiness of overground p a r t s can be 
observed only unde r the magni f ie r . The dis t r ibut ion of the foliar leaf is lobate, i t s shape is 
lanceolate. T h e colour of the f lower is white. The n u m b e r of the corollar lobes is 5, t he number 
of the corollar circles 2. The shape of the fruit is a globe deepening in a t the apex. T h e surface 
of the fruit is verrucose. The shape of the seed is pyr i form, its colour yellow. 
The e x a m i n e d seed ma te r i a l as well as p a r t of the living p l an t s originate under t h e name 
of Datura metel L. from the Resea rch Inst i tute of Hort icul ture. 
The seed material was sown in the Univers i ty Botanical Garden into glass house boxes 
af ter careful raising and they were planted ou tdoors . 
Plant mater ia l had been k e p t in the Botanica l Garden f r o m 1959 to 1963: The soil 
of the garden w a s examined according to the prescr ipt ion in the Phytophysiological P rac t i cum 
of SZALAY — FRENYÓ. Results ob ta ined are included in Table 2. 
Table 1 
Comparative review of systemization in the variety Datura metel 
Denomination 
of Linné 
Denomination 
of Bernhardi I n d e x Kewensis 
Denomina t ion 
of Safford 
Denomina t ion 
of D a n e r t 
Synonyms 
according to 
D a n e r t 
D. fastuosa D. Humatu D. alba Nees D. metel L. D. metel L. var. D. fastuosa L. 
L. beta var. D. muricata muricata D. Humatu 
muricata Link . = D. (Bernh) var . muricata 
(Reed mal.) fastuosa L. H a n e r t Bernh. 
Bernh. 
Table 2 
Result of examination to the soil of the Botanical Garden 
Moisture F u l l water Character H u m u s 
CaCOj p H 
Granulation 
content capac i ty of h u m u s content 
gravel coarse 
sand 
f ine 
sand 
clay 
sediment 
8% 5 5 % mild 5 % above 
0
 / 0 
« 12.75% 13.5% 31.5% 42.25% 
h. = l i t t le P = m e d i u m 
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We liad indicated several developmental stages for alkaloid and amino acid examina-
tions which were carried out in the phases I —XI. These are the following: I. = seedling 
with cotyledon, I I . = nursling with 2 foliar leaves, I I I . = young plant with 3 — 6 foliar leaves, 
IV. = appearance of the first branching, V. = flower opened in the first branching, VI. — 
flower opened in the second branching, VII . = developed green frui t in the f irst branching, 
V I I I . = developed green fruit in the second branching, I X . = ripe frui t in the f irst branch-
ing, X. = less than half ripe fruits, X I . = more than half ripe fruits. 
In the quant i ta t ive alkaloid examinations we proceeded according to the prescriptions 
of the Hungarian Pharmacopoeia V., except for the extract ion which we have carried out 
according to the prescription of BERGER (1950) with three cold chloroform shakings after pre-
liminary exposure wi th ammonia. The volumetric analysis according to the Pharmacopoeia 
is of analytical accuracy, with an error of ± 2 per cent. The alkaloid content is expressed 
percentually as related to dry weight, while absolute alkaloid content was calculated for the 
dry weight of the p lan t organ examined. 
Leaching through the t i t rate it was shaken out according to STEINEGGER'S method 
(1952 a) with three t imes 20 ml chloroform and distilled unti l dry. At the paper chromato-
graphic examination we used the method of ROMEIKE (1952) and worked with circular chro-
matograms. The sensitivity of the method is 1 micro-g hyoscyamine. In some cases we used also 
the ascending method proceeding according to HAIS and MACEK (1958). 
The Rf values of the alkaloids are the following: 
cuscohygrin = remains in s tar t . (With the ascending method Rf = 0.20) 
hyoscyamine = 0.57 
meteloidine = 0.73 
scopolamine = 0.88 (with us 0.80 — 85) 
ditigloilteloidine = 0.93 
I t was necessary to increase sensitivity especially in the ascending chromatograms. 
I n these cases sulphuric acid t rea tment according to VÁGŰJFALVI'S method (1960) was em-
ployed. 
Qualitative development of the alkaloid spectrum and quanti tat ive change of its 
members is indicated with 1 — 3 crosses ( + ) . 
In the amino acid examinations making use of the procedures of LLNSKENS (1959), 
H A I S — M A C E K ( 1 9 5 8 ) a n d KLEINSCHMIDT ( 1 9 6 0 ) t h e f o l l o w i n g p r o c e d u r e w a s e m p l o y e d : 
rubbing 2 g dry mat te r with marine sand, hot alcoholic extraction was carried out. The bound 
amino acids were separated with chloroform. The free amino acid fraction was cleaned on 
cation exchanging Dowex synthetic resin column. The amino acid spectrum was examined 
with the paper chromatographic method on Schleicher — Schiill chromatographic paper marked 
2043/b Mg L. A 4 : 1 : 1 mixture of butanol-glacial acetic acid-water was used as annealing 
agent. According to need, only in some cases, to determine more safely the components of 
low Rf values, 2-dimension running was performed. I . annealing agent = phenol saturated 
with water, II . = n. butanol—glacial acetic acid—water Partr idge mixture. However, we 
have generally worked with the one-dimension procedure, using 2 x climatization and running. 
The test materials were run separately and also together in various concentrations since jus t 
the amino acids are, in the course of their paper chromatographic examination,' very sensitive 
to concentration conditions. Their Rf values and the colour of their spots are highly changing 
depending on the concentration for which we have established a colour scale, compared with 
da ta found in l i terature. Identification was always carried out shortly after development. 
For development the acetonic solution of 0.2 per cent ninhydrin reagent was used acidified 
with 2 per cent glacial acetic acid. The spots being of various colours were developed at 80° С 
for 15 minutes. In a violet shade appeared glutamic acid, phenyl-alanine, alanine, arginine, 
ornithine, valine. Violet-gray were cystine and cysteine, tyrosine, treonine and t ryptophane. 
With a gray colour came for th histidine and methionine; yellow was the proline, orange was 
the oxyproline, glycine and lysine were red, violet-reddish-brown were serine, beta-alanine 
and asparagine. On the strength of the shade and spot size comparative semi-quantitative 
estimation was carried out with scores f rom 1 to 5. For some amino acids specific colour 
reaction was employed. Thus t ryptophane was also developed with para-dimethyl-benzal-
dehyde, treonine with Nesler reagent, arginine with nitroprusid sodium and beta alanine with 
isatine. 
The results published contain the mean data of 2 — 3 parallel examinations of homogen-
ized mass samples originating from 5 plants each both in the alkaloid and amino acid exami-
nations. On the basis of our measurements we determined the total alkaloid content in per cent 
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(relative alkaloid content) and as related to the weight of the plant organ in mg (absolute 
alkaloid content). 
For alkaloid tests, material was collected in 1961 — 62, for amino acid tests, in 1962. 
Evolutionary morphological characteristics of Datura metel L. var. muricata (Bernh.) Danert . 
Fig. 1. Informative phenological data of Datura metel L. var. muricata (Bernh.) Danert 
ontogeny 
Evolutionary morphological da ta of the investigated plant (Fig. 1) were compared 
with the other metel var . and with the Datura stramonium L. varieties and Datura innoxia 
M i l l . ( V E R Z Á R - P E T R I — S Á R K Á N Y , 1 9 6 0 ) . 
Among metel varieties this plant is a variant of shortest period of emergence after var. 
fastuosa. I ts first branching appears a t the earliest date, which, however, occurs 4 to 6 weeks 
later as compared to the D. stramonium varieties while a shift of 3 to 7 weeks is found as com-
pared to D. innoxia. At the beginning of flowering the phenological shift still increases: it can 
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Table 3 
Developments of dry weight of Datura metel L. var. muricata (Bernh.) 
Danert during ontogeny 
Developmental 
stage 
Dry weight mg 
root s t e m leaf 
repro-
ductive 
whole 
plant 
I. 0.003 0.002 0.004 0.009 
II. 0.004 0.006 0.025 — 0.033 
HI. 0.018 0.022 0.13 — 0.170 
IV. 0.21 0.24 1.35 0.19 1.94 
v. 1.80 3.50 12.50 — 18.0 
VI. 2.00 4.20 8.85 1.25 16.1 
VII. 4.50 8.30 'l8.0 2.70 33.50 
VIII. 7.1 10.90 47.00 4.56 69.56 
IX. 10.4 16.50 46.00 5.20 78.1 
X. 13.20 21.10 44.00 8.50 86.80 
XI. 13.00 22.50 45.40 6.20 87.10 
be estimated to 7 —8 weeks. Also as related to D. innoxia it increases to 4 weeks. Of the other 
metel var iants similar behaviour is found as in var. fastuosa and var. obscura. The entire plant 
is not ripening. It carries i ts first ripe frui t a f te r 27 weeks which practically means the ninth 
of October if seeding is carried out in the glasshouse in the month of March. Of the D. metel 
varieties only part of the 3 early ones grows ripe. In these cases the plant lags behind the 
earliest stramonium variety (var. tatula) by 16 weeks, behind D. innoxia by 6 weeks. 
Mean height of the plant is under our conditions 50 — 70 cm. Height of the main stem 
is 19 — 20 cm on the average, width of the main stem almost 2 cm. Dimensions of the foliar 
leaf (length to width ratio in cm) was 14/12 on the average. Number of average branchings 
per plant is 40—44, leaf number about 200. 
Developments of the dry weight of the plant were measured for each organ in the 11 
evolutionary morphological stages chosen for alkaloid examinations. Developments of dry 
weight are demonstrated on the average of 10 plants each in Table 3 and Fig. 2. (Maximum 
deviation among the parallels: 3.2 per cent in roots, 6.5 per cent in stem, 5 per cent in leaves.) 
In the development of the dry weight beside the relative continuous rise in some 
morphological stages a definite sudden standstill and subsequently slow further body increase 
is found. So e.g. the growth (weight increase) of the root between the 5th and 6th stages comes 
to a standstill; similarly in stages 10 and 11. In the developments of the dry weight of the 
foliar leaf this standstill is observed already f rom the 8th stage on. In fact, this phenomenon 
occurs in September and is accompanied by gradual drying and falling off the foliage. 
Resu l t s 
Developments of alkaloid contents and alkaloid spectrum of Datura metel L. var. 
muricata (Bernh.) Danert in the course of ontogeny 
T o t a l alkaloid c o n t e n t of v a r . muricata in t h e root is g e n e r a l l y high. 
I t a t t a i n s 0.85—0.74 p e r cent in t h e V . and 0.74 — 0.84 per cent i n t h e V I I I . 
d e v e l o p m e n t a l s tage . Min ima occur t h r e e t imes, in t h e IV. V I I . a n d X . devel-
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opmen ta l s tages . The a b s o l u t e alkaloid content of t h e root closely follows 
t h e deve lopments of the p e r c e n t u a l a lkaloid content ( r e l a t ive alkaloid c o n t e n t ) 
except fo r t h e YI . and V I I . deve lopmenta l s tage when t h e two features a re not 
in ag reement (Table 4). Genera l ly the developments of t h e alkaloid c o n t e n t 
of the roo t dur ing o n t o g e n y presents a t o t a l l y u n b a l a n c e d picture w i t h very 
intensive f luc tua t ions (Fig . 3). 
To ta l alkaloid c o n t e n t is also f l u c t u a t i n g in the s t e m and runs on ly in 
t h e beginning parallel w i t h t h e root. A f t e r flowering i t dev ia tes and r u n s the 
opposi te w a y . Between t h e results of t h e two years examined in t h e IV. 
Fig. 3. Developments of total alkaloid content in Datura metel L. var. muricata (Bernh.) 
Danert in the vegetative organs during ontogeny (II. experimental year). 1962 
stage a considerable dev ia t ion is found. I n t h e other deve lopmen ta l s t ages , ex-
cept for minor differences, t h e diagrams of t h e alkaloid c o n t e n t s of the t w o yea r s 
a re similar. T h e absolute a lka lo id con ten t in the stem is v e r y high, in t h e X . 
deve lopmenta l stage it is 158 mg ( m a x i m u m ) . 
In t h e leaf the t o t a l a lkaloid c o n t e n t expressed in p e r cent is l ower as 
compared t o t h e other v e g e t a t i v e organs . Here, too, in t ens ive f l u c t u a t i o n s 
can be observed . Three m a x i m a develop in t h e I I I . IV. a n d X I . deve lopmenta l 
stages. The m a x i m a are oppos i t e to the r o o t maxima. I n t h e leaf the h ighes t 
alkaloid con t en t s are f o u n d in the IV. s t a g e (0.48 and 0 .44 per cent), i n t h e 
V I I . s tage (0.46 — 0.36 per cen t ) , in t h e X . stage (0.41 0.36 per cen t ) a n d 
in the I X . s tage (0.39—0.45 pe r cent). The absolute a lkaloid content of t h e leaf 
a t t a ins 204 m g (XI . s t age) . I t increases cont inuously , showing a m i n o r 
b reak only be tween the V I I I . and IX . s t a g e . 
Pe rcen tua l alkaloid c o n t e n t s of f lower and fruit are h i g h bu t the a b s o l u t e 
alkaloid c o n t e n t is less. T h e alkaloid c o n t e n t of the seed is 0.45 per cen t . 
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Table 5 
Developments of the alkaloid spectrum of Datura metel 
L. var. muricata (Bernh.) Danert during ontogeny 
Develop-
mental 
stage 
Organ 
Cusco-
hygrine 
Unknown, 
alk. 1. 
Unknown 
alk. II. 
Hyoscy-
amine Meteloidine 
Scopola-
mine 
7 OH, 3—6 
Ditigloil 
teloidine 
I. r o o t (+) + + + + + 
s t e m + + + + + 
l e a f + + + + + 
HI. r o o t ++ + + + + + + + 
s t e m + + + + + + + + 
l e a f + + + + + + + + + + 
v. r o o t ++ + + + + + + + + + 
s t e m + + ++ + + + + 
l e a f + ++ + + + + 
VI. r o o t + ( + ) ( + ) + + + + 
s t e m + + + + + 
l e a f + + + ++ + + + 
VII. r o o t ++ + ( + ) + + + + + + + + + + 
s t e m + + + + + 
l e a f + + + ++ + + + 
VIII . r o o t ++ + + + + + + + + 
s t e m + + + + + + + + + 
l e a f + + + + + + + + 
IX. r o o t ++ + + + + + + 
s t e m + + + + + 
l e a f + + + + + + + 
D e v e l o p m e n t s of t h e a l k a l o i d s p e c t r u m were s t u d i e d in the course of 
on togeny on 7 occasions, i n d e v e l o p m e n t a l s t a g e s I , I I I , V , V I , V I I , V I I I a n d 
I X and t h e occur rence of t h e var ious a lka lo id s was m a r k e d with t a k i n g 
i n t o cons idera t ion the spot s ize and/or co lour in tens i ty ( T a b l e 5). In t h e r o o t s 
of seedlings cuscohygr ine c o u l d be d e m o n s t r a t e d in t r aces , whi le h y o s c y a n i n e 
i n med ium a n d scopo lamine in somewha t h igher a m o u n t s . The a lka lo ids 
r e fe r red to a r e f o u n d i n all o r g a n s , toge ther w i t h , in some ca se s , di t igloil teloid-
ine and the u n k n o w n a lka lo ids I , I I . Gene ra l ly we succeeded in d e m o n s t r a t i n g 
f r o m the a l k a l o i d s p e c t r u m w i t h paper c h r o m a t o g r a p h i c t e s t s t he c o m p o n e n t s 
w h i c h were f o u n d in the Datura stramonium L . varieties, t h e Datura meteloides 
D u n . and Datura innoxia Mill , i n the var ious organs , in d i f f e r e n t d e v e l o p m e n t a l 
s t ages ( V e r z á r - P e t r i 1965a) . 
In t h e I I I . stage cuscohygr ine c o n t e n t rises in t h e r o o t and f r o m t h i s 
p o i n t can b e d e m o n s t r a t e d d u r i n g o n t o g e n y unti l t h e I X . d e v e l o p m e n t a l 
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s tage . I n the s tem i t appears only in the 6th s t age while in t h e leaf it can be 
d e m o n s t r a t e d a l r eady in stage V. I n t h e stages V I I and I X i t is missing while 
it is p re sen t in te rmedia r i ly in s t a g e V I I I . The 2 unknown alkaloids appear 
in s m a l l amounts a t t h e same t ime in the leaf in t h e I I I . deve lopmenta l s tage. 
T h e y are missing in t h e stages V, V I I I and I X , reappear ing aga in toge the r 
in V I . I n the V I I I . deve lopmenta l s t a g e only the u n k n o w n alkaloid I (Rf 0.27) 
is p r e s e n t . Hyoscyamine could n o t be always demons t r a t ed in all organs. 
I t is missing e.g. in t h e VI. deve lopmenta l s tage f r o m the leaf and in some 
s tages is present in a higher a m o u n t t h a n scopolamine, e.g. in t h e VI . s tage 
in t h e s t e m and in s t age I X in t h e roo t . 
Meteloidine in t h e deve lopmenta l stage I was no t present in e i ther organ 
while i t could be demons t r a t ed in a l l organs in t h e deve lopmenta l stages I I I , 
V a n d V I I . In t h e s tages VI a n d I X it was miss ing f rom t h e roo t or s tem, 
respec t ive ly and in s tage VI I I b o t h f r o m stem a n d leaf. 
Scopolamine could be d e m o n s t r a t e d in all examined deve lopmenta l 
s t ages except in s t a g e I X (developed plant wi th r ipe f ru i t , in t h e f i r s t b ranch-
ing). I n this stage i t is missing f r o m t h e leaf or is present only in t races . So in 
th i s deve lopmenta l s tage the a lka lo id spec t rum of leaf consis ts solely of 
h y o s c y a m i n e and meteloidine. O w i n g to the l ack of a suff ic ient a m o u n t of 
p l a n t mate r ia l we cou ld not sa t i s fac tor i ly s tudy t h e other metel var ie t ies dur ing 
o n t o g e n y and inves t iga te whe ther in what we h a d found du r ing our earlier 
t e s t s on ly hyoscyamine and mete lo id ine at t he fol iar leaf in developed s tage 
t h e s e , in earlier age conta ined rea l ly t hose two a lkaloids only or t h i s phenomenon 
was a n i n t e r m i t t e n t condition a r i s ing during on togeny . — T h e meteloidine 
spo t s were eluted one by one a n d subjected t o the Vital i -Morin react ion. 
No v io le t colouring was ob ta ined which ver i f ies a mete lo id ine as against 
h y o s c y a n i n e and scopolamine. 
7 O H , 3—6 Ditigloil teloidine is cont inuously present in leaf . I t is in every 
case missing f rom s t e m and can b e demons t r a t ed in root d u r i n g the devel-
o p m e n t a l stages I I I , V, VI I , V I I I a n d IX in v a r y i n g a m o u n t s . 
T h e s tudy of t h e alkaloid s p e c t r u m of Datura metel L. v a r . muricata 
supp l i e s an i l luminat ing example of the fact t h a t it is necessary to observe 
c o n t i n u a l l y the p l a n t s during o n t o g e n y to o b t a i n a realistic p ic tu re of t h e 
a lka lo id spect rum a n d of the a lka lo id type of p l a n t . (The p l a n t s are seen on 
F igs . 4 , 5 and 6.) 
Comparing o u r results of a lka lo id inves t iga t ions wi th t hose of similar 
c h a r a c t e r conducted on some p rac t i ca l ly s igni f icant Datura species (VERZAR-
P E T R I 1965) it can b e established t h a t Datura metel L. var . muricata (Bernh.) 
D a n e r t has — e x c e p t for one m i n i m u m each — an alkaloid con t en t h igher 
t h a n a n y of the Datura examined when consider ing the whole of ontogeny. 
This is expressed also in relative a lka lo id content , b u t pa r t i cu la r ly in the abso-
l u t e one f rom the V I I I . deve lopmenta l stage. Vege ta t ion period a n d f ru i t r ipen-
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Fig. 4. Datura metel L. var. muricata (Bernh.) Danert in the Y. developmental stage 
Fig. 5. Characteristic organs of Datura metel L. var. muricata (Bernh.) Dauert 
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ing of p l a n t , however, is ve ry much p ro t r ac t ed . Ra i s ing is much more costly-
owing t o t h e necessity of p lant ing ou t . Therefore i t c a n n o t replace as y e t the 
more r ead i ly growing Datura innoxia as a possible p h a r m a c e u t i c a l r a w mater ia l 
Fig. 6. Alkaloid chromatogram from the root of Datura metel L. var. muricata (Bernh.) 
Danert in the VI. developmental stage. In the right lower par t are two alkaloid s tandards. 
(Ну, Scop.) 
source. However , it were worth while dealing wi th i t s accl imat izat ion and 
cul t iva t ion since the developed p l a n t contains f r o m t h e beginning of f ru i t 
r ipening compara t ive ly even ly t r o p a n e skeleton alkaloids in higher a m o u n t s 
(Table 4). 
Developments of amino acid spectrum of Datura metel L. var. (Bernh.) Danert 
during ontogeny 
I n t h e p lan t e x a m i n e d the fol lowing amino acids were f o u n d : cyst ine 
and cys te ine , hist idine, lys ine , orn i th ine , arginine, a sparag ine , serine, glycine, 
g lu tamic acid, oxiprol ine, alanine, prol ine , th reonine , tyros ine , t r y p t o p h a n e , 
valine, meth ionine , phenyl -a lan ine , isoleucine and leucine . 
Of p l a n t organs in y o u n g age t h e r ichest amino acid spect rum is found 
in the r o o t , t hen , f rom f lower ing in t h e leaf. I n the s t e m and the r ep roduc t ive 
organs, depending on t h e deve lopmenta l s tage, the composi t ion of a m i n o acids 
is highly vary ing . 
Of t h e amino ac ids , serine, g lu t amic acid a n d alanine are p re sen t in 
highest quant i t i es . The m o s t of the above listed amino acids is general ly found 
in all p l a n t s of higher ca t egory . The occurrence of t h e fol lowing is less f r e q u e n t : 
orni thine, proline, oxiprol ine , /З-alanine. These amino acids complete charac-
ter is t ical ly t h e amino acid spect rum of D. metel L. v a r . muricata (Table 6). 
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Table 6 
Developments of the free amino acid spectrum in vegetative organs of Datura metel 
L. var muricata (Bernh.) Danert during ontogeny 
Plant 
organ 
Develop-
mental stage 
O
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root i l 2 i 2 — 2 i 2 .—. 2 
h i . 1 — i 2 1 — 2 — i 2 — — — - — — — — 
i v . — — 2 3 2 3 — 4 2 1 
v i . 1 1 — 1 — 1 2 — 3 2 — 1 — — — — — 4 
v i i i . 2 1 — 2 3 4 3 — 3 1 1 — 
stem п . 2 — — 4 — 2 — 2 — — — — — — — — 
h i . 1 — — 1 3 4 3 — 2 1 — 1 — — 1 — — — 
i v . 4 2 — — 4 — 3 3 3 — — — — — — — — 
v i . 2 1 — — 3 2 2 5 2 1 — — — — 1 1 1 
v i i i . — 1 — 1 1 3 2 1 1 
l e a f i i . 3 — — 2 — 1 — 3 4 — 2 — 1 — 1 — — 
i i i . 3 — — — 1 3 1 — 3 5 — 2 — 2 — 1 1 1 
i v . 2 2 — — 3 4 4 — 3 3 — 2 — — — — — — 
v i . 2 1 — — 1 5 5 — 5 2 3 3 — 3 — 2 — — 
v i i i . 1 1 
— 
1 3 4 1 4 2 
— 
1 1 1 2 
— 
1 1 
— 
A n u m b e r of radioact ive examina t ion d a t a are already avai lable for t h e 
biogenesis of t r o p a n e alkaloids, if no t exac t ly in D. metel va r . muricata. Incor-
po ra t ion of 1 4 С ornithine i n t o D. stramonium was verified b y L E E T E — M A R I O N 
a n d S P E N C E R ( 1 9 5 4 ) in the t r o p a n e skeleton. 
J I N D R A a n d co-workers (1959—60) p o i n t e d to the role of t h e orni thine-
putresc ine-prol ine-glutamic acid mater ia l g roup in the syn thes i s of t r o p a n e 
alkaloids while t h e invest igat ions of L E E T E (1960) elucidated t h e deve lopment 
of t ropic acid f r o m phenyl-a lanine . 
The a m i n o acids refer red t o could be also d e m o n s t r a t e d in the amino 
acid spec t rum of D. metel v a r . muricata a n d t h o u g h their cor re la t ive change 
is no t so expl ic i t as related t o alkaloid con t en t as in the o t h e r Datura species 
inves t iga ted b y us (G. Y E R Z Á R - P E T R I 1 9 6 6 ) t h e y are u n d o u b t e d l y present in 
smaller or l a rger amounts in t h e ontogenic s tages , thus t h e y c a n par t i c ipa te 
i n alkaloid b iosynthes is . 
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INVESTIGATION OF THE BIOLOGICAL VALUE OF 
WINTER WHEAT SEEDS HARVESTED AT VARIOUS 
DATES 
By 
P . V I G L Á S I , B . N A G Y 
C O L L E G E O F A G R I C U L T U R A L SCIENCES, D E B R E C E N A N D I N S T I T U T E F O R A G R I C U L T U R A L E X P E R I M E N T S 
O F G R E A T CUMANIA, K A R C A G 
In summer 1965 from three winter wheat varieties (Besostaya 1, Karcagi 344 and 
Karcagi 522) a week after earing and then in every four days again ears had been col-
lected until harvesting to determine the biological value of seeds harvested at various 
dates. According to examinations the seeds of Besostaya 1 and Karcagi 344 germinated 
already at a thousand grain weight of 3.41 or 3.78, respectively to 75 and 86 per cent 
while Karcagi 522 did not germinate yet at 3.53 g. The examined varieties at tained 
three weeks before full ripening their complete biological maturat ion. 
In t roduct ion 
Values of seed quali ty a p p e a r — according to V I R A G H (1963) — in t h e 
morphological , ma te r i a l and biological changes of wheat gra ins . Therefore 
t h e period of h a r v e s t and a f t e r - r ipen ing is an i m p o r t a n t f ac to r in the ha rves t -
ing of cereals. According to P A P P (1953—56) the deve lopmen ta l period of 
w h e a t grain f r o m flowering t o e n d of m a t u r a t i o n amoun t s t o 47—55 days 
d e p e n d i n g on t h e year . The p h a s e s of m a t u r a t i o n processes a re diff icult t o 
s e p a r a t e f rom each other a n d t he i r du ra t ion is related t o env i ronmen ta l 
f a c t o r s and depends also on v a r i e t y and on a n u m b e r of o the r fac tors . 
Matura t ion of seeds and f r u i t as s ta ted b y WIAZECKA (1963) consists n o t 
on ly of accumula t ion of nu t r i en t s and of dev ia t ion in the d imens ions charac ter -
i s t ic of the given species, bu t d e p e n d s f i rs t of all on m a n y b iochemical t r ans -
f o r m a t i o n s man i f e s t i ng themse lves sometimes also in morphologica l changes . 
Many worke r s were i n t e r e s t ed in the p r o b l e m of the biological value of 
i m m a t u r e seeds a n d not only f r o m theore t ica l b u t f rom p r a c t i c a l v iewpoint 
as w e l l . In th is r e t i o n the o b j e c t i v e of most s tudies was t h e seedl ing v igour 
a n d germina t ive capac i ty of i m m a t u r e maize kernels ( W A L K E R 1 9 3 6 , S P R A G U E 
1 9 3 6 , C U L P E P P E R — M O O N 1 9 4 1 ) . 
S E R G E E V — K U C H E R O V ( 1 9 5 7 ) a t t r ac t ed t h e a t t en t ion t o the p roper 
s t o r a g e of i m m a t u r e seeds. T h e y establ ished t h a t maize s to red in a f l a sk 
genera l ly showed 84 per cent ge rmina t ion even if ha rves t ing occurred before 
fu l l m a t u r a t i o n . 
A number of research worke r s were engaged in t h e examina t ion of 
i m m a t u r e gra ins of cereals, a m o n g others N U T M A N ( 1 9 4 1 ) , H A T C H E R — P U R V I S 
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(1945) who in the i r s tud ies d e m o n s t r a t e d t h a t i m m a t u r e cereal g ra ins the 
we igh t of which was no more t h a n 1/6 or 1/10 of t h e normal ly developed seeds 
were of per fec t ly good v iab i l i ty . 
H A T C H E R — P U R V I S (1945) examined t h e a f t e r - e f f ec t of i m m a t u r e wheat 
gra ins on deve lopment a n d yield of p lan t s . They f o u n d t h a t g rowth , leaf 
f o r m a t i o n and ti l lering of p l an t s or ig ina t ing f rom i m m a t u r e grains was be t t e r 
b u t subsequen t ly t h e di f ferences became indis t inct . 
I n t h e wet zones of t h e Ukra ine win te r whea t is on ly too of ten ha rves t ed 
in a physiologically i m m a t u r e condi t ion and general ly shows a poor germi-
n a t i o n . Therefore accord ing to K O L E S N I K (1953) t h e seeds are dried on t h e sun 
hea t or in thermic w a y before seeding. W i t h such m e t h o d s seedling vigour 
m a y increase to the 7 — 8 fold and the deve lopmenta l s t age of seedling (on the 
second d a y of growth) m a y a t t a i n 2.5 — 3-fold. 
Seeds of cereals r each ve ry soon the i r physiological m a t u r i t y a n d pro-
duce p rogeny of good size wi th qua l i t a t ive ly and q u a n t i t a t i v e l y well develop-
ing p rogeny ( W I A Z E C K A 1 9 6 3 ) . 
Material and Method 
In 1965 examinations were conducted a t Karcag, in the Insti tute for Agricultural 
Experiments of Great Cumania. In the experiment the Soviet var ie ty Besostaya 1 and the 
Hungarian winter wheat varieties Karcagi 344 and Karcagi 522 were involved. The plots of 
the varieties were sown at a row distance of 12 cm with 60 seeds per running metre. The first 
ears were harvested 8 days (June 3) after the onset of earing (May 26). From this da te further 
on we collected samples every 4 th day until Ju ly 12, i.e. until full ripening. This was conducted 
as follows: every 4th day f rom all of varieties the most developed 5 ears were selected and cut 
with a 60 cm culm. Ears were bound together and hung in a well aerated storage room. Thresh-
ing of the ears and elaboration of the material was carried out a t the end of July. The seeds 
harvested at various dates were sown in boxes on October 25 and raised in glasshouse. The 
experiment was established with 3 replications, with 20 seeds per t reatment in every repli-
cation. After emergence the germination per cent, the seedling vigour and the growth rhythm 
of plants were examined. 
Results 
Our inves t iga t ion h a d t h e objec t ives of de t e rmin ing a f te r ear ing t h e date 
of physiological m a t u r i t y of whea t var ie t ies , ge rmina t ion per cent a n d vigour 
of emergence of t h e ear l ier ha rves ted seeds and t h e g rowth of vege ta t ion . 
If t hese d a t a t u r n ou t t o be favourab le t h e n ha rves t ing can be s t a r t ed — even 
in case of un favourab le w e a t h e r condi t ions drought or excess of prec ip i ta t ion 
— a t an earl ier da te . 
W h e a t ha rves t ed earl ier t h a n in waxen r ipeness has to pass t h r o u g h 
a ce r ta in a f te r - r ipening which can be complete ly v a r r a n t e d by hai ves t ing in 
two opera t ions . 
Germina t ion per cen t and t h o u s a n d grain we igh t examina t ions . Ea r ing 
began in t h e three e x a m i n e d whea t var ie t ies (Besostaya 1, Karcagi 344 and 
Karcagi 522) a t t he same da t e , so ha rves t i ng of ears was carried ou t a t t he 
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Table 1 
Developments of thousand grain weight and germination per cent of winter wheat 
varieties harvested at various dates Karcag, 1965 
H a r v e s t i n g 
d a t e 
Besostaya 1. Karcagi 344. 
Grain 
weight 
(g) 
T h o u s a n d 
gra in 
weight 
(g) 
Germi-
n a t i o n 
% 
N u m b e r of 
gra ins 
(uni ts) 
Grain 
weight 
(g) 
Thousand 
grain 
weigh t 
(g) 
G e r m i n a -
t ion 
% 
N u m b e r 
of grains 
(units) 
Grain 
weight 
(g) 
T h o u s a n d 
gra in 
weight 
(g) 
Germina-
t ion 
% 
N u m b e r of 
grains 
(units) 
VI, 3 191 0.24 1.30 112 0.03 0.27 _ 167 0.08 0.48 _ 
VI, 7 170 0.58 3.41 75 158 0.11 0.69 — 157 0.21 1.34 — 
VI, 11 167 1.73 10.35 97 148 0.56 3.78 83 167 0.59 3.53 — 
VI, 15 152 1.95 12.83 83 218 1.11 5.09 90 196 1.94 9.89 90 
VI, 19 153 2.72 17.80 80 214 1.94 9.06 95 228 2.84 12.48 95 
VI, 23 193 4.11 21.18 95 180 2.85 15.83 100 212 3.78 17.84 93 
VI, 27 180 6.77 37.60 92 209 5.63 26.93 100 237 7.79 32.81 98 
VII , 1 178 7.25 40.60 100 200 5.93 29.65 100 172 6.33 36.92 97 
VII , 5 188 8.09 43.01 98 189 7.09 37.51 98 165 7.65 46.40 97 
VII, 9 173 8.44 48.67 92 175 6.58 37.60 97 192 9.54 49.51 100 
VII, 12 169 8.08 47.82 100 202 8.08 40.00 98 188 9.02 48.00 95 
E 
о 
в 
о 
о 
о > 
t4 
í 
г* 
a 
и 
z H H » 
= M 
s 
w [4 
в 
с 
tO 
192 P. VIGLÁSI , В. N A G Y 
same t ime . T h e f i r s t da t e , J u n e 3, as a p p e a r s f rom T a b l e 1 proved t o b e too 
early. W h e a t grains were still in the in i t i a l stage of physiological m a t u r i t y , 
i.e. unc a pa b l e of ge rmina t ion . Whea t g ra ins harves ted a t the second da te 
( June 7) — t w o weeks a f t e r ear ing — g e r m i n a t e d to 75 pe r cent in Besostaya 1. 
I n the w i n t e r whea t Karcagi 344 t he g r a in s harves ted J u n e 11 while i n the 
va r i e ty Karcagi 522 t h e gra ins ha rve s t ed on June 15 germina ted t o 83 or 
90 per cen t , respect ively. 
I n t h e var ie t ies Besostaya 1 a n d Karcagi 344 — as it a p p e a r s f r o m 
Table 1 — t h e germinat ion per cent w a s a l ready ve ry good with a t h o u s a n d 
grain weight of 3.41 or 3.78 g, respect ively while in Karcagi 522 the seed began 
Fig. 1. Developments of thousand grain weight in the examined winter wheat varietie 
t o ge rmina te a t a t h o u s a n d grain we igh t of 9.89 g. F r o m a t h o u s a n d grain 
weight of 10 g upwards t h e germina t ion per cent increased in the e x a m i n e d 
variet ies a n d can be p rac t i ca l ly taken fo r 100 per cent. I t appears t h a t h a r v e s t -
ing — accord ing to our examina t ions — might h a v e b e g u n with al l t h r ee 
variet ies on J u n e 23, a l t h o u g h to ta l m a t u r a t i o n ensued only 3 weeks la te r , 
on J u l y 12. 
Deve lopmen t s of t h o u s a n d grain w e i g h t — which c a n be r e p r e s e n t e d in 
H u n g a r y w i t h an inf lexion d iagram — is shown in Fig. 1. I t appears t h a t in-
crease in g ra in weight is un i fo rm in all t h ree var ie t ies . I n two var ie t i e s— 
Besostaya 1 a n d Karcagi 522 — there is a minor q u a n t i t a t i v e r educ t ion a t the 
J u l y 12 h a r v e s t as c o m p a r e d wi th t h a t of J u l y 9, which amoun t s t o 1 .25 g in 
Besostaya 1 a n d 1.51 g in Karcagi 522. I n Karcagi 344 a n increase of 2.40 g 
was observed still in th is per iod . 
T o w a r d t h e end of t h e to ta l m a t u r a t i o n the grain increase in Besostaya 1 
slowed d o w n while it b e c a m e more i n t e n s i v e in Karcagi 522. In Karcagi 344 
also a c e r t a i n decline was observed. 
9 
50-, 
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Inves t iga t ion of energy of emergence and g rowth r h y t h m . T h e seeds 
of t h e examined va r ie t i e s were sown o n October 25 a t a depth of 3 c m in boxes. 
The f i r s t seedlings a p p e a r e d on N o v e m b e r 1 and b y November 6 emergence 
was f in i shed in all var ie t ies . As i t a p p e a r s f rom T a b l e 2 the emergence energy 
of t h e Sovie t winter w h e a t var ie ty Besostaya 1 was be s t of all w h i c h is in con-
nec t ion w i t h the h igh germinat ion capac i ty . In w i n t e r wheat Karcagi 344 t he 
g ra ins t a k e n and sown ou t of the J u n e 3 and 7 h a r v e s t while in Karcagi 522 
t h o s e sown out of t h e J u n e 3, 7 a n d 11 harves ts did not emerge as a result 
of t h e physiological i m m a t u r i t y in t h e seeds. 
Deve lopmen t a n d growth r h y t h m of va r i e ty Besostaya 1 is p r e sen t ed in 
Fig. 2. I n this F igure t h e growth of seedlings emerg ing f rom seeds harves ted 
in va r ious m a t u r a t i o n stages can b e well observed. I n plants e m e r g i n g f rom 
seed ha rve s t e d J u n e 7 and Ju ly 12, o n t h e 17th d a y a f t e r emergence, t h e differ-
ence in he igh t was 10.8 cm to t h e b e n e f i t of the l a t t e r . Seeds h a r v e s t e d J u n e 
27 showed a g rowth b y leaps and b o u n d s f rom t h e 14th day a f t e r emergence 
which is readily visible on the p h o t o . P lan ts emerged from seeds harves ted 
be tween J u n e 7 and 23 showed a p p r o x i m a t e l y iden t ica l height. These developed 
c o m p a r a t i v e l y weaker shoots, because the i r t h o u s a n d grain we igh t h a d been 
only hal f of the n o r m a l , consequent ly no suff ic ient nu t r i en t rese rve had been 
avai lable a t initial g rowth . The fo l iage of p lan t s emerging f r o m seeds with 
lower t h o u s a n d grain weight showed a fresh green colour similar t o t h e plants 
f r o m seeds h a r v e s t e d la te r with h ighe r grain we igh t . 
Table 2 
Percentual developments of energy of emergence in the examined varieties 
Karcag, 1965 
В e s о s t a f a 1. к a г с a g i 344. Karcagi 522. 
Harves t ing 
af ter seeding of t he a f t e r seeding of the af ter seeding of the 
da te 7 8 9 10 u 12 7 8 9 10 i l 12 7 8 9 10 il 12 
d a y day d a y 
VI, 3 
VI, 7 
VI, 11 
VI , 15 
VI , 19 
VI, 23 
VI, 27 
VI I , 1 
VII , 5 
VII , 9 
VII , 11 
10 
18 
15 
2 
7 
15 
22 
23 
15 
25 
38 
68 
68 
42 
63 
82 
93 
85 
82 
93 
60 
93 
78 
67 
92 
88 
100 
98 
92 
100 
60 
95 
80 
73 
92 
90 
65 
95 
80 
75 
95 
92 
75 
97 
83 
80 
2 
2 
3 
5 
3 
30 
37 
50 
42 
40 
47 
53 
82 
82 
93 
93 
95 
95 
67 
77 
90 
97 
95 
98 
95 
95 
97 
72 
82 
93 
98 
97 
100 
98 
97 
98 
78 
87 
93 
98 
97 
83 
90 
95 
100 
100 
5 
5 
15 
20 
37 
32 
43 
38 
53 
67 
62 
65 
77 
92 
92 
70 
80 
92 
88 
88 
93 
100 
95 
80 
85 
92 
98 
97 
97 
87 
95 
93 
90 
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Fig. 2. Plants emerged f rom the seed of winter wheat Besostaya 1 harvested at various 
dates on the 17th day after emergence 
Fig. 3. Plants emerged f rom the seed of winter wheat Karcagi 344 harvested at various 
dates on the 17th day after emergence 
VI9. Vtt 12 
Fig. 4. Plants emerged f rom the seed of winter wheat Karcagi 522 harvested at various 
dates on the 17th day after emergence 
I n the win te r w h e a t Karcagi 344 the d i f fe rence in height a m o u n t e d only 
to 8.5 cm on the 17 th day af te r emergence. H e r e t h e difference is lesser, as 
the ini t ial deve lopmen t of this w i n t e r wheat v a r i e t y is very slow and the 
g rowth r h y t h m beg ins t o accelerate on ly from t h e pe r iod of shoot ing. A change 
in g rowth occurred also here in t h e p l an t s t h a t emerged from seeds harves ted 
J u n e 27, as r ep re sen ted in Fig. 3. P l a n t s f rom seeds harvested b e t w e e n J u n e 
11 and 13 developed more poorly ( th inner , s t u n t e d little p lants ) t h a n f rom 
those harves ted b e t w e e n June 27 and Ju ly 12. 
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T h e m o s t i m p o r t a n t a n d v i g o r o u s g r o w t h o c c u r r e d i n w i n t e r w h e a t 
v a r i e t y Karcagi 522 ( F i g . 4 ) . T h i s i s a v a r i e t y of v e r y r a p i d d e v e l o p m e n t w h i c h 
h a s a l r e a d y g e r m i n a t e d t o 9 0 p e r c e n t w i t h a t h o u s a n d g r a i n w e i g h t o f 9 . 8 9 g . 
A l t h o u g h t h e s e p l a n t s w e r e s h o r t e r b y 1 3 . 4 c m . t h a n t h o s e f r o m s e e d s h a r v e s t e d 
J u l y 9 , b u t m u c h m o r e v i g o r o u s a n d of b r o a d e r l e a v e s t h a n w i n t e r w h e a t 
v a r i e t i e s Besostaya 1 a n d Karcagi 344. T h e a b r u p t u n f o l d i n g o f g r o w t h t o o k 
p l a c e h e r e f r o m t h e J u n e 2 7 t h s e e d a s w e l l a n d o n t h e 1 4 t h d a y a f t e r g e r m i -
n a t i o n . T h i s d i f f e r e n c e c a n m o r e o r l e s s b e o b s e r v e d i n a l l t h r e e w i n t e r w h e a t 
v a r i e t i e s : m o s t c o n s p i c u o u s l y i n v a r i e t i e s Besostaya 1 a n d Karcagi 522 a n d t o 
a l e s s e r e x t e n t i n Karcagi 344. 
R E F E R E N C E S 
CULPEPPER, W. C.—MOON, L. Y. (1941): E f f ec t of Stage of Matur i ty a t Time of Harvest on 
Germination of Sweet Corn. Jou rn . Agr. Res. 63. 
HATCHER, E. S. J.— PURVIS, O. N. (1945): On the Behaviour in the Field by P rema tu re Har-
vesting. Journ . Agr. Sei. 35. 
Колесник И. Jl. (1953): Термическая сушка и солнечное обогревание семян озимой пше-
ницы. Агробиология 6, 110—116. 
NUTMAN, P . S. (1941): Studies on Condition of Formation and the Subsequent Growth of Dwarf 
of Embryos of Rye . Ann. Bot. 5. 
PAPP, ZS. (1954): Őszi búza . (Winter Whea t . ) Orsz. Fa j t ak i s . E redm. 1953. Mg. Kiadó, Bp. 
133—173. 
PAPP, ZS. (1956): Őszi búza . (Winter Whea t . ) Orsz. Fa j t ak i s . E redm. 1955. Mg. Kiadó, Bp. 
67—86. 
REJOWSKI, A. (1962): FTzjologia dojrewajacego ziarna pszenicy Cz. I . R N R . 85-A-2. 
SÓJKA, E. (1961): Badania nad fizjologia i biochemia rozwijajdego sie ziarna syta. (Secale 
c e r e a l e . L . ) G R A I N , 5 . 
SPRAGUE, G. F. (1936): T h e Relation of Moisture Content of H a r v e s t to Germinat ion of Imma-
ture Corn. Amer. Soc. Agr. Jou rn . 28. 
Сергеев Л . Я. , Кучеров E . E. (1957): О пригодности д л я посева семян кукурузы недо-
стигших полной спелости. Сел. и сем. 1. 
VIRÁGH, I. (1963): A búza be takar í t á sának és tárolásának biológiai problémái. A búza. (Biolo-
gical Problems of Harves t ing and Storage of Wheat . T h e Wheat . ) Akad . Kiadó, Bp. 8., 
249—253. 
WALKED, J . (1936): The Suitabi l i ty of I m m a t u r e Wheat Corn for Seed. Sei. Agric. 13. 
WIAZECKA, K. (1963): Zagadnienie wyplywu stopnia dojrzalosci nasion roslin uprawych na 
ich wlasciwosci biologiczne. Biuletyn Hod. i Akl. Roslin. Warsawa, 1—2, 67—69. 
Acta Agronomica Academiae Scientiarum Hungaricae 16, 1967 

Acta Agronomica Academiae Scientiarum Hungaricae Tomus 16 (1—2), pp. 197—208 (1967) 
RELATIONSHIP BETWEEN FRUIT GROWTH AND 
FLOWERING IN MUSK MELON (CUCUMIS MELO L.) 
By 
L . B A K S A Y 
R E S E A R C H I N S T I T U T E O F H O R T I C U L T U R E , B U D A T É T É N Y 
Four varieties of musk-melon have been examined from the aspect of relation-
ship between fruit growth and flowering. Fru i t growth takes place according to the 
sigmoid curve. 
Appearance and fertilization of the f i rs t hermaphroditic flowers coincide wi th 
the initial differentiation of the hermaphroditic flowers appearing two weeks la ter . 
The rapid developmental phase of the juvenile f rui t being finished the inflorescence 
of higher intensity i.e. the second fruit set begins at the upper point of inflexion of 
the sigmoid curve. From this date during one or two weeks follows the decay of the 
new tiny f ru i t ; at this same t ime the first f rui t are in the slower growth and matura t ion 
process and the hormonic level developed at t h a t time may be the cause of the high 
rate of decay of fruit. After the removal of the developed f ru i t those remained f rom 
the second fertilization or condemned to s tagnat ion at the t ime of the first f ru i t set 
undergo similar growth and developmental phases as those f rom the first fertilization 
Introduction 
On p lan t s of unres t r ic ted growth such as melon, c u c u m b e r and v e g e t a b l e 
mar row t h e he rmaphrod i t i c a n d female f lowers t h a t appear f i r s t will h inde r — 
for a cer ta in t ime af te r fer t i l iza t ion — the deve lopmen t of f u r t h e r he rmaphrod i -
t ic and female f lowers, respect ively . This p h e n o m e n o n is cal led cyclic f ru i t se t , 
when dur ing t h e vegeta t ion per iod of p lan t , a f t e r a cer ta in t i m e new f lower ing 
and f ru i t set t a k e place. 
R O S A according to M C G L A S S O N — P R A T T ( 1 9 6 3 ) and W H I T A K E R — D A V I S 
( 1 9 6 2 ) es tabl ished in musk melon t h a t a f t e r t h e f i rs t 2 — 3 f r u i t sets no h e r m a -
phrodi t ic f lowers appeared for 2 — 3 weeks a n d subsequen t ly a t t he second 
occasion 1 — 2 f r u i t sets occurred. M A N N — R O B I N S O N ( 1 9 6 0 ) e x a m i n e d a n a t o m i -
cally and morphological ly t h e growth of t h e ovaries and f o u n d t h a t 8 d a y s 
a f t e r f lowering the young f r u i t s d is t inguished themselves b y a very r a p i d 
expansional growth and t h a t abscission of f r u i t s had no in t r ins ic morphological 
deve lopmenta l causes. M C G L A S S O N — P R A T T ( 1 9 6 3 ) es tabl i shed t h a t the f r u i t 
a t t a ined half of its full size du r ing 40 per cent of its deve lopmenta l pe r iod 
and t hey cor robora ted t h a t f r u i t set was cyclic. 
The p resen t invest igat ions have been carr ied out w i t h t h e purpose of 
establ ishing t h e ways according to which cyclic f ru i t se t usual ly occurs , 
f u r t h e r t o f i n d out wha t causes t h e drop of f r u i t of 3 — 5 c m . size and f i n a l l y 
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we want t o gain adequa te morphological experience for l a t e r complex phys io-
logical-biochemical inves t iga t ions . Observa t ions were conduc ted in 1963 unde r 
very f a v o u r a b l e weather condi t ions which appears f r o m Fig . 1. 
Material and Methods 
In these experiments 3 melon varieties have been observed and compared: 2 Hungarian* 
and 2 Soviet varieties. Out of 10 plants per variety 4 have been selected for individual detailed 
examination and their indii idual flowering and f ru i t growing conditions have been represented 
on the Figures. 
The young seedlings a f te r sodraising in hotbeds were planted out in well developed 
two-leaf condition into manure hills. All varieties were of globular fruits, therefore in each 
case we measured on the f ru i t the distance between peduncle and stigma. Of the varieties. 
Bronzovka a t the time of r ipening was somewhat elongated in the direction of the axis but 
had been also globular in the previous phases of development. At the assessment of data 
the shoots of the first order were numerated, the nodi a t which hermaphrodit ic flowers appeared, 
recorded and every opened f lower provided with number and date . Observations were con-
ducted between Ju ly 1 and August 26, the first three entries having been made every four 
days and the fur ther ones once a week. 
Some morphological characteristics 
The branching of musk-melon is sympodial monochasium. On each nodus the organs are 
arranged as follows: between the leaf base and the adjacent tendril on a dwarfed shoot there are 
rudimentary bracteal hermaphrodit ic flower primordia of which the lowest attains a size of 
5—6 (7) mm a t most. Under the stereomicroscope beside the lowest in single cymose arrange-
ment 2 more bracteal hermaphrodit ic flowers can be distinguished the sex of which until 
a size of 0.6 — 0.7 mm can be established with certainty. On this rudimentary shoot in none 
of the varieties could staminate flowers be observed.** 
These rudimentary shoots decay. Behind the leaf base and the tendril somewhat at 
the side of the tendril arises the axis and between the two latter the group of the s taminate 
flowers is arranged, always wi thou t bractea. After a non-regular number of nodi at the place 
of the s taminate flowers as a rule a hermaphroditic flower appears. In very rare cases at 
the base of the hermaphroditic f lower a rudimentary decayed s taminate bud is found. The place 
of origin of the secondary shoot is between the axis and the leaf base. The hermaphrodit ic 
flowers of the musk-melon appear on the secondary shoots which originate at the nodi of 
lower number of the principal shoots. 
The hermaphroditic f lowers are in flower for one day, by late in the afternoon the 
petals begin to curl and as soon as the next day to wilt. The anthers of the Soviet varieties 
open between 8 and 9 o'clock in the morning while those of the Hungarian ones between 
5 3o and 6" 30. 
Pollination is carried ou t by bees visiting each hermaphroditic flower 25 to 40 times. 
Both cross pollination and selfing equally occur. I t has been observed that toward the end 
of the season in the variety Magyar kincs the pollen at the edge of the dehiscent anthers 
begins to germinate just when the narrow corollar tube presses the anthers to the stigma. 
On the day a f te r the opening of flowers ovules and pollen tubes were examined and were 
found to have grown down unt i l the apex of the ovules. The non fertilized flowers will drop 
in two days t ime. 
* The var ie ty known in t rade as Muskotály does not seem in Hungary to be different 
from the melon named Oge melon in Holland and forced there in the glass-house. 
** In similar arrangement in cucumber e.g. in the Marketer, Niagara varieties the pistil-
late and s taminate rudimentary buds are arranged according to a mixed pattern. 
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Resul ts 
W h e n examin ing t h e growth of f ru i t f rom t h e f i r s t fer t i l iza t ion of any 
musk-melon var ie ty i t has been f o u n d t h a t to proceed wi th ve ry g rea t speed 
dur ing t h e f i rs t 15 d a y s , and subsequen t ly to slow down (Figs. 2 — 9). Rap id 
growth accompanying t h e juvenile condi t ion of f r u i t is a wel l -known phenom-
enon for physiologists . S I N N O T h a s establ ished (1945) in d i f f e ren t sort of 
Cucurbitaceae t h a t g r o w t h shows a sigmoid curve exhibi t ing f i r s t a minor 
Fig. 2. Shoots of first order of the musk-melon variety Magyar kincs and number of decayed 
and fertilized fruits on them. (In Figs. 2 — 9 the numbers wri t ten at the end of the lines of 
the Figures indicate the number of the shoots of I. order of the plant, while the numbers 
marked with a cross on or under the lines the numbers of the fruit decayed or fertilized at 
that t ime on the shoot.) 
slow rising then a s u d d e n steep l ine , t he exponen t ia l phase ind ica t ing rapid 
g rowth of the vo lume of the young o v a r y and f ina l ly t h e curve slowly f l a t t ens , 
g rowth comes to an e n d . 
T h e f i rs t he rmaphrod i t i c f lowers 4 — 6 days a f t e r fer t i l izat ion w h e n having 
reached a size of 2 — 3 cm begin t o develop r ap id ly as well as t h e y obta in 
65 t o 80 per cent of t h e i r full size in 10 to 11 d a y s (Figs. 2, 7). A growth 
of such ex ten t can b e observed in t h e case of o p t i m u m weather condi t ions as 
exper ienced in 1963. W a r m days be fo re the f lower ing (Fig. 1) were followed a t 
f lower ing b y very w a r m days and n i g h t s and la ter on canicular h e a t wi th some 
prec ip i t a t ion p r o m o t e d deve lopment of the melons. 
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After t h e f i r s t fer t i l izat ions pract ica l ly no f u r t h e r he rmaphrod i t i c 
f lowers or only a f ew appear t h e lot of which is decay or s t agna t ion . Flowers 
opened in the f i r s t 4—5 days h a v e equal chance for subsistence or la ter g rowth , 
respect ively b u t t he i r f u t u r e is decided by the i r pos i t ion on t h e shoot or b y t h a t 
r e l a t ed to the f r u i t a l ready se t . Those on lower n o d u s are i nva r i ab ly in a more 
advan tageous pos i t ion . Af te r t h e f i r s t se t t ing t h e o ther fer t i l ized flowers will 
d rop in a few days as a resul t of t h e rapid g rowth of f ru i t (Figs. 4, 5, 7) or will 
Fig. 3. The number of the shoots of first order of the musk-melon variety Magyar Icinrs 
2 and of decayed and fertilized f rui t on them 
be forced into a s t a t e of s t agna t ion (Figs. 2, 5, 6, 7, 8, 9) which may last for 
6 days or 30 d a y s ; even tua l ly a f t e r the r emova l of developed f ru i t t hey m a y 
show signs for deve lopment . Whi le f rom the f i r s t f lower in 34 — 36 days r ipe 
f r u i t is ob ta ined , these small f r u i t forced in to s t agna t ion and subsequen t ly 
resuming deve lopmen t need 60—64 days un t i l t h e condi t ion of m a t u r a t i o n . 
At the u p p e r point of in f lex ion of the s igmoid growth curve growth will 
slow down b u t t h e f ru i t proceeds toward m a t u r a t i o n . At t h e same t ime h e r m a -
phrodi t ic f lowers will appear in a great n u m b e r (Figs. 2, 3, 4, 6) and in t h i s 
per iod f lowering of melons will a t t a i n m a x i m u m in tens i ty one or two weeks. 
A f t e r this second f ru i t set t h e r e follows again t h e decay of smal l f ru i t which 
is propor t iona l t o t h e in t ens i ty of m a x i m u m f lower ing . An overwhelming p a r t 
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of t h e young f ru i t d rops be tween 15 and 22 J u l y (Figs. 2, 3, 6, 9) toge ther 
w i t h a pa r t of w h a t have been in t h e condit ion of s t agna t ion since the f i r s t 
f lower ing (Figs. 5, 7, 8, 9). F r o m t h e f lowering dur ing the s low growing a n d 
r i p e n i n g period of 1—3 or p e r h a p s more one will he po ten t i a l l y capable of 
deve lopment . In t h e va r ie ty w i t h less he rmaphrod i t i c f lowers (Figs. 4, 5) th is 
p h e n o m e n o n is no t conspicuous a n d does not s u p p l y less f r u i t y ie ld t han does 
a b u n d a n t f lowering. 
Af t e r the r e m o v a l of f ru i t follows the second period of g rowth showing 
a s imi lar position as was the f i r s t one. Once developed f ru i t be ing picked t h e 
second yield will deve lop ei ther f r o m the f i rs t t i n y s t agna t ing f r u i t s of 1 — 2 cm 
size (Figs. 4, 7, 8, 9) or f rom t h e f lowers fer t i l ized in the a r ea of the u p p e r 
p o i n t of inflexion of the s igmoid curve (Figs. 3, 7, 8, 9) a n d their rap id 
g r o w t h generally se ts on in 6 — 7 days. This per iod is ce r t a in ly the t ime of 
d e v e l o p m e n t necessary for t h e ut i l izat ion of t r a n s p o r t i n g b u n d l e s in the new 
di rec t ion , and is t h e lower in f lex ion of the s igmoid curve. 
F ru i t s of f i r s t growing a f f ec t not only f u r t h e r f lower ing b u t also t h e 
g r o w t h of po ten t ia l ly capable s imul taneous deve lopmen t , b y inhibi t ing t h e m 
(Figs. 3, 4, 5, 8). These are growing slower a n d hav ing a t t a i n e d a size of 
4 — 6 c m t u r n yellow and drop. T h e rapid g rowth of 2 — 3 or 4 f r u i t during t h e 
f i r s t shor t period m a k e s m a x i m u m use of t h e physiological po ten t i a l of t h e 
p l a n t and a concurrence takes p lace for the necessary metabo l i t es . B y this t i m e 
t h e p l an t s will h a v e developed on ly half of the i r fol iar sur face . B y 15th J u l y 
12 —16 nodi can he coun ted per sp rou t and b y 15 th August t h e r e are 30—32 
developed nodi, t h i s being the d a t e when the ful l fol iar surface h a s been a t t a in -
ed . I n the rapid g r o w t h period of t h e second yield no decay of t h e 4 to 6 c m 
f r u i t was observed. I t seems t h a t the insuff ic ient ass imila t ion surface a n d 
t h e n o n sa t i s fac tory wate r supp ly m a y — in t h e f i r s t cycle — cause the decay 
of f r u i t in the concurrence.* 
Conclusions 
Flowering depends on t h e endogenous condi t ion of p l a n t s , on a cer ta in 
level of the hormones . The role of auxine in f lower ing as an t agon i s t is well 
k n o w n ; a t a suf f ic ien t ly low level i t does no t inhibi t f lower d i f ferent ia t ion 
whereas on a h igher level it d i sp lays an inh ib i to ry ef fect ; if b y a certain con-
c e n t r a t i o n vege ta t ive growth is j u s t prohibi ted , he reby f lower ing is p romoted 
( L E O P O L D 1 9 5 5 , 1 9 5 8 ) . 
W i t h the onset of f lowering a n d then of fer t i l iza t ion a n e w intrinsic s t a t e 
arises which is composed of t h e complicated in te rac t ion of t h e former a n d 
* In Bulgaria in glass house growing with musk-melon grafted on vegetable marrow 
stock the 2 lower sprouts of the stock are spared and a larger assimilation surface developed. 
Hereby the yield of melons per plant is raised to 9 - 1 0 kg. 
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newer regula t ing subs tances . The juven i l e f rui t s igni fy a new physiological 
phase in which dur ing t h e rapid g rowth period a t f i r s t main ly the gibberellins 
(expans ive growth) and t h e kinins (cell divisions) p lay a role, while in t h e period 
of slower growth , a m o n g o ther r egu la to r s the auxins will domina te ( L U C K W I L L 
1 9 5 3 , 1 9 5 9 , O V E R B E E K 1 9 6 2 , S A S T R Y M U I R 1 9 6 3 ) . According t o D E N F F E R 
( 1 9 5 0 ) f lowering is inh ib i ted and/or t h e vegeta t ive t r e n d s realized b y the 
ho rmones accumula ted in seeds and embryos . 
W h e n using for t h e f ru i t g rowth sigmoid curve t h e order of t h e above 
r egu la t i ng substances as a b a c k g r o u n d , f lowering can be imagined in t h e two 
cycles of vegeta t ive g rowth — f lower ing and v e g e t a t i v e g rowth — fruit 
g rowth as follows. U n d e r non- inh ib i t ing conditions t h e f i rs t he rmaphrod i t i c 
f lowers a p p e a r . In the t i m e be tween f lower ing and p re l imina ry d i f fe ren t ia t ion 
of these f lowers (15 —16 days) the re m a y have been a period (more intensive 
v e g e t a t i v e growth) in which some sor t of inhibit ion (aux in level) m u s t have 
occurred . This, however , ceased d u r i n g the f i rs t f lower ing and m a d e differ-
en t i a t i on of flowers appea r ing in t w o week 's t ime possible. At t h e init iat ion 
of t h e l a t t e r he rmaphrod i t i c f lowers t h e f i r s t set f ru i t slowly increases. During 
the r a p i d growth of juveni le f ru i t s (10 —12 days) or a t least du r ing t h e first 
half of th i s period no such ho rmones could have been involved t h a t could 
have annih i la ted induc t ion of f lower ing and d i f fe ren t ia t ion . F r o m t h e seeds 
of deve lop ing frui ts e.g. in apple and t o m a t o L U C K W I L L ( 1 9 5 3 , 1 9 5 9 ) , S A S T R Y 
M U I R ( 1 9 6 3 ) 1 2 — 1 4 d ays a f t e r fe r t i l iza t ion , d e m o n s t r a t e d f rom t h e develop-
ing seeds a ra ther s igni f icant a m o u n t of auxin 12 14 days a f te r fer t i l izat ion 
which, for a certain per iod , increases a n d comes to a n end with t h e cellular 
deve lopmen t of the endospe rmium. Th i s condition begins , as regards t ime , at 
the u p p e r inflexion poin t of the sigmoid curve, when t h e second he rmaphrod i t i c 
f lower ing of great i n t ens i ty is unfo ld ing . Subsequent ly in 1 or 2 weeks, respec-
t ively decay at a high r a t e of young f r u i t and par t ly t he i r cons t ra in t t o s tagna-
t ion t a k e place. The cause mus t be sough t again in f r u i t being in t h e process 
of m a t u r a t i o n approach ing full size. W e m a y refer also t o the above-ment ioned 
e m b r y o ( D E N F F E R 1 9 5 0 ) in the e n d o s p e r m i u m ( L U C K W I L L 1 9 5 3 ) t h e effect 
of endogenous auxin reach ing m a x i m u m amoun t and t h e n suddenly decreasing 
as well as t o other regu la tors act ive in th i s stage of t h e f ru i t . A l though several 
au tho r s ( M C G L A S S O N — P R A T T 1 9 6 3 , L E E P E R 1 9 5 1 , L u - W A N G 1 9 5 9 ) h a v e dealt 
with t h e f ru i t r ipening process of musk-melon , still l i t t le is known a b o u t the 
effect of r ipening f ru i t , on f lowering a n d on the g rowth of younger f r u i t . 
T h e cyclic life processes of musk melon as a resul t of inde te rmined growth 
(growth , f lowering — f r u i t growth , f lower ing — f ru i t r ipen ing and r e p e a t e d fruit 
growth) m a k e the p l a n t well su i tab le for the de tec t ion of m a n y problems 
concerning f lowering a n d physiology of f ru i t . The morphological changes, 
the d i f fe ren t ia t ion of t h e p lan t ' s o rgans in t ime and space are a t t r i b u t e s of 
in t r ins ic life act ivi ty based on a compl ica ted system of subs tances . 
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EFFECTS OF SOIL MOISTURE ON THE GROWTH 
AND NUTRIENT ABSORPTION OF GRAPES 
By 
K . S H I M O M U R A 
5—576 , A O K I - C H O , K A W A G U C H I - C I T Y , C H I B A , J A P A N 
Vine growth and nutrient absorption of Delaware grapes were observed in soils 
of different mois ture as " H i g h " 83—22% of wate r holding capacity, " M e d i u m " 65— 
55%, "Low" 55—50% and " V e r y low" 48—35%. As a result, apparent assimilation, 
shoot elongation, weight growth of a plant, blooming rate of flowerlets per cluster and 
berry development were all inferior with decreasing soil moisture. 
When temperatures rose rapidly after the end of the rainy season, several leaves 
a t the base o t t he shoots were discolored and shed early. Except for the " V e r y low" 
plot where the leaves dropped least , the lower the soil moisture, the more severe was the 
defoliation. Part icularly, the damage was greatest in the "High—Very low" plot where 
the soil moisture was changed f rom "High" to " V e r y low" in early Ju ly . 
Leaf con ten t of Mg was markedly influenced as compared with those of N, P , К 
and Ca when t h e soil moisture was reduced. I t decreased so much as to reach a level of 
deficiency wi th fruit ing vines bo th in the plots of "High— Very low" and "Very low". 
Therefore most severe defoliation in the " H i g h — V e r y low" plot might have been induced 
by the rapid change of water condition as well as Mg deficiency due to drought. 
In the measurement of the daily change of berry size, the berries shrunk during 
the day and enlarged again at night in summer. The difference of berry size between day 
and night became greater with decreased soil moisture. 
I n t r o d u c t i o n 
W h e n t h e s o i l m o i s t u r e d e c r e a s e d b e l o w t h e m o i s t u r e e q u i v a l e n t , t h e 
s h o o t a n d f r u i t g r o w t h of g r a p e s p l a n t e d in p o t s w a s g r e a t l y r e t a r d e d . S h o o t s 
a l m o s t c e a s e d e l o n g a t i n g a n d f r u i t b e g a n t o s h r i n k f a i r l y a b o v e t h e p e r m a n e n t 
w i l t i n g p e r c e n t a g e . O n t h i s e x p e r i m e n t , t h e s e e f f e c t s w e r e a l s o o b s e r v e d w i t h 
v i n e s g r o w n in s o i l s of d i f f e r e n t m o i s t u r e l e v e l s ; o b s e r v a t i o n w a s m a d e e s p e -
c i a l l y f r o m t h e s t a n d p o i n t of n u t r i e n t a b s o r p t i o n a s a f f e c t e d b y r e d u c e d so i l 
m o i s t u r e . 
Mater ia l s and M e t h o d s 
Materials: 2 year-old non-fruiting and 3-year-old f ru i t ing Delaware grapes were planted 
singly in pots, 30 cm in diameter, with sandy loam of grani te . On February 25, each pot re-
ceived 1.0 gm of ni t rogen, 0.2 gm of potassium. Again on June 2, 0.5 gm of nitrogen, 0.2 gm 
of phosphoric acid and 0.2 gm potassium were applied. Soil moisture in each t reatment was 
maintained at a given level as indicated in Table 1, by changing the date and amount of water-
ing according to the condition. That is, " f i ig f t " moisture level was 83—72% of water holding 
capacity, "Medium" 65—55%, "Low" 55—50%, and "Very low" 48—35%. The soil surface 
was covered tightly wi th polyethylene f i lm to check the water loss by evaporation and water 
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supply by rainfall . Fur the rmore , board covers were used on the po t s to control any increase of 
soil t empera ture due to sunlight. 
Climatic condit ions during the exper iment are shown in Table 2. 
Table 1 
Soil moisture in each treatment 
Soil moisture % of w a t e r holding capac i ty 
High 8 3 - 7 2 % 
Medium 6 5 - 5 5 % 
Low 5 5 - 5 0 % 
Very low 4 8 — 3 5 ° / o o / 0 
Remarks ; Wate r holding capaci ty ; 31.43% 
Permanen t wilting percentage; 3.60% 
(based on dry soil weight) 
Table 2 
Climatic conditions during the experiment 
Air temp. 
Tota l 
precip. 
mm 
To ta l 
No of 
fine 
days 
Over 
°C 
Max 
°C 
Min 
° c 
E v a p . 
m m 
H u m i d 
% 
solar-
r a d i a . 
h r 
R e m a r k s 
Early 19.6 24.2 12.9 3.4 63.8 67.0 45.6 5 
May Middle 20.1 24.5 14.9 3.3 72.4 37.7 29.8 3 
Late 19.7 25.6 12.8 3.4 63.0 31.9 43.3 2 
Ear ly 22.1 26.2 15.6 4.2 62.2 63.2 42.4 3 I Concentr . rain-
J u n e Middle 21.2 26.1 16.1 3.5 68.2 68.2 18.8 3 fall a t the end 
Late 23.4 27.3 19.9 1.6 81.7 424.5 15.6 0 1 of m o n t h 
Ear ly 26.4 30.6 23.7 3.5 80.0 65.9 26.2 3 1 Thunders to rms 
J u l y Middle 28.7 32.2 23.1 4.0 72.2 85.7 43.6 1 occurred 
Late 29.0 32.2 23.6 4.7 71.4 80.2 56.2 7 J f r e q u e n t , at beginning of 
m o n t h 
Early 27.5 31.5 23.9 3.7 73.2 116.0 31.1 1 
Aug • Middle 29.7 32.8 23.6 4.9 69.8 6.0 57.2 7 
Late 28.8 33.2 22.9 4.3 68.5 26.1 7.0 10 
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Results 
1. Vine growth and early defoliation 
i) Elongation and weight growth. Seasonal s h o o t growth of f r u i t i n g vines 
and the i r growth weigh t a t the end of exper iment is indicated in T a b l e 3. 
Some differences began to a p p e a r among t h e t r e a t m e n t s in ea r ly or mid 
J u n e , a n d this t e n d e n c y became g rea t e r as t h e season a d v a n c e d . The index 
n u m b e r s of to t a l shoo t length on A u g u s t 18 b o t h in the t r e a t m e n t s of non-
f ru i t i ng a n d f ru i t ing vines were as fol lows; "High" 100, " M e d i u m " 80 and 76, 
" L o w " 32 and 27, a n d " V e r y low" 27 and 28. S h o o t growth in t h e plots of 
"Low" a n d "Very low" became less in mid or la te M a y , nearly ceas ing , in early 
or mid J u l y . All f r u i t i n g vines in t h e s e plots died in l a te June or e a r l y July . A 
similar t r e n d of d i f ferences concerning the leaf size a t the base of shoot and 
weight g rowth of v ines was also f o u n d among t h e t r e a t m e n t s (Tab le 3). 
ii) Defoliation. When the air t e m p e r a t u r e r a p i d l y grew in mid J u l y af ter the 
end of t h e ra iny season, several leaves n e a r the base of current shoo t were discol-
ored and shed ear ly . T h e s tates of defoliation on J u l y 24 wi th non-f ru i t ing 
and f r u i t i n g vines a re shown in T a b l e 4, respect ively . 
W i t h the except ion of the " Very low" plot , t h e lower t h e soil moisture, 
t h e severer was t h e defol iat ion. Pa r t i cu la r ly , b o t h t h e number of fa l len leaves 
and the i r per cent were greatest w h e n t h e t r e a t m e n t was changed f r o m ííHigh" 
t o "Very low" on J u l y 6. On the c o n t r a r y , the d a m a g e was least in t h e "Very 
low'' p lo t where t h e soil moisture was k e p t Very low t h r o u g h the g rowing season. 
Table 3 
Vine growth as affected by soil moisture 
Soil moisture 
Shoot length 
(Aug. 18) Leaf a r e a 
T o t a l 
of 
weight 
vine 
Non-frui t Non- f ru i t Fruiting Fru i t ing Non-f ru i t Fruiting 
High  154.7 cm 
(100) 
416.0 cm 
(100) 
53.1 cm2  
(100) 
82.2 cm2  
(100) 
91.3 q 
(100) 
345.7 g 
(100) 
Medium  124.0 
(80) 
317.0 
(76) 
40.3 
(76) 
66.2 
(81) 
86.8 
(95) 
296.3 
(85) 
Low  50.0 
(32) 
112.2* 
(27) 
33.5 
(63) 
27.8* 
(34) 
35.7 
(39) 
240.0* 
(59) 
Very low  41.0 
(27) 
112.8* 
(28) 
32.2 
(61) 
19.5* 
(24) 
29.5 
(32) 
128.0* 
(37) 
High—Very low** . . . 126.3 
(82) 
346.5 
(83) 
68.8 
(75) 
284.0 
(84) 
Remarks; * All vines died in late J u n e or early July. 
** Soil mois ture was changed on Ju ly 6. 
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Table 4 
State of defoliation on July 24 
(with non-fruiting vines) 
Soil m o i s t u r e 
T o t a l no. 
of leaves 
p e r v ine 
No. of shed 
leaves pe r v ine 
Per cent of ehed 
leaves 
High  35.7 5.7 15.9 
Medium  35.3 7.0 19.8 
21.7 7.7 35.4 
Very low  20.3 2.7 13.1 
High — Very low  35.7 12.7 35.5 
2. Fruit development 
i) Blooming and fruit setting. W i t h 3-year-old vines, b looming t ime and 
opening r a t s of f lower le t s of clusters in each plot w e r e inves t iga ted . As indicat-
ed in T a b l e 5, f lowerle ts bloomed 2 or 3 days earlier in t h e " H i g h " a n d " M e d i u m " 
plots t h a n in the " L o t e " and " Very low" plots. T h e opening r a t e of f lowerlets 
of c lus te rs was 1 0 0 % in either p lo t s of " H i g h " a n d " M e d i u m " , whi le it was 
9 0 % a n d 75% in t h e " L o w " and " Very low" p lo ts , respect ively. 
F u r t h e r m o r e , f r u i t sett ing observed on J u n e 10 was super io r in the 
"High" p lot with well developed c lus te rs and be r r i e s , followed b y the " M e -
dium" p lo t . On the " L o w " and " Very low" plots, i t was inferior, h a v i n g m a n y 
unfer t i l ized berries. 
i i ) Fruit growth and quality. T h e results a re p resen ted in T a b i c 6. As the 
to t a l b e r r y number p e r v ine d i f fe ren t among the p l o t s , it was a lmos t impossible 
to obserwe the d i rec t effects of soil moisture on t h e growth a n d qual i ty of 
f ru i t . Also, all f r u i t i n g vines in t h e " L o w " and " Very low" p lo t s died in late 
Table 5 
Blooming time and rate 
Hlooming r a t e ( % ) M a y 
Soil moisture 
23 24 25 26 27 28 29 30 Total 
High  0 5 15 20 30 25 5 0 100 
Medium  0 10 10 25 35 15 5 0 100 
Low  0 0 0 0 10 40 30 10 90 
Very low  0 0 0 5 15 20 25 10 75 
R e m a r k s ; 10% of f lower le t s in "Low" a n d 25% in "Very low" never bloomed. 
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Table 6 
Fruit growth and quality as affected by soil moisture 
Diameter of be r ry B e r r y quality (Aug. 18) 
Soil moi s tu re 
J u n e 6 July 5 Aug . 18 
Color 
degree 
Soluble 
solid 
content 
T a r t a r i c 
acid 
con ten t 
High  2.6 m m 11.7 mm 12.6 mm 2.1 19.3% 0.371% 
Medium  2.3 10.2 10.7 3.2 19.2 0.321 
Low  1.5 6.8 D e a d — — — 
Very low  1.6 6.5 D e a d 
— - — 
High— Very low* . . . . 2.6 11.7 11.3 3.1 16.2 0.262 
Remarks: * Soil moisture was changed on J u l y 6. 
June . The re fo re , compar ison of berry g r o w t h among all of plots was m a d e only 
on J u l y 5 w i t h the fo l lowing value, " i ï i g / i " , 11.7 m m , " M e d i u m " 10.2 m m , 
"Low" 6.8 m m , and " Very low" 6.5 m m . T h u s , the lower t h e soil m o i s t u r e per 
cent, t h e smal ler was t h e b e r r y size. T o s t u d y the e f f e c t s of soil m o i s t u r e in 
summer on f r u i t , observa t ions were m a d e between t h e t r e a t m e n t of iiHigh" 
and " H i g h — Very low". W h e n the soil m o i s t u r e was lowered on July 6, d i a m e t e r 
growth of b e r r y and its soluble solids c o n t e n t were m u c h lowered, whi le be r ry 
coloring was advanced . 
Coloring (ripening): Aug . 10—16. 
Dai ly changed of b e r r y size was measu red a t t h e end of J u l y . Berr ies 
shrunk in d a y t i m e and en la rged at n igh t in summer . T h e lower the soil m o i s t u r e 
per cent, t h e greater was t h e difference of f r u i t size b e t w e e n day and n i g h t . 
3. Nutrition 
i) Leaf assimilation and transpiration. Apparen t leaf ass imilat ion and 
t r ansp i ra t ion were m e a s u r e d by the p u n c h method a n d b y the coba l t -pape r 
method, respect ively. 
The resu l t s are s h o w n in Table 7. B o t h the r a t e s of assimilat ion and 
t r ansp i ra t ion decreased m a r k e d l y wi th decreasing soil mois tu re . 
ii) Nutrient absorption. To observe t h e effects of soil moisture on n u t r i e n t 
absorpt ion leaf analysis of N , P , K, Ca, a n d Mg was m a d e on Ju ly 5 a n d 27 wi th 
non- f ru i t ing and f ru i t ing v ines in each p l o t . These r e s u l t s are p r e s e n t e d in 
Table 8 a n d 9. No m a r k e d tendency w a s found among t h e various p l o t s con-
cerning of N , P , К and Ca. Howewer, M g content dec reased with dec reas ing 
soil mois tu re , pa r t i cu la ry i t s value r e a c h e d a level of def ic iency equa l ly bo th 
in the " Very low" and " H i g h — V e r y low" plots . 
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Table 7 
Assimilation and transpiration as affected by soil moisture 
Soil moisture 
Assimila t ion* (mg/m2/h) Transpi ra t ion** j sec) 
May 25 J u n e 16 A v e r . May 25 J u n e 16 Aver . 
High  4.70 5.06 4.88 (100) 31.2 51.8 41.5 
Medium  3.63 2.69 3.16 (65) 45.3 86.2 65.8 
Low  2.13 1.38 1.74 (36) 55.0 135.0 95.0 
Very low  2.31 0.56 1.44 (30) 64.1 212.8 138.5 
R e m a r k s : * Measured from 7.00 a .m. to 7.00 p .m. 
* * Measured from 10.30 a.m. until noon. 
Table 8 
Leaf analysis with non-fruiting vines 
( % dry weight) 
Soil moi s tu re N p к Ca Mg 
J u l y 5 High  2.333% 0.156% 0.850% 1.899% 0.462% 
Medium  2.457 0.169 0.857 2.383 0.497 
Low  2.632 0.112 1.028 2.307 0.232 
Very low  2.666 0.098 0.978 1.879 0.231 
High  1.975 0.150 0.600 1.928 0.325 
Medium  2.364 0.057 0.646 1.820 0.278 
J u l y 27 Low  2.722 0.041 0.869 1.740 0.266 
Very low  2.707 0.115 0.873 2.205 0.254 
High—Very low *. 1.787 0.098 0.507 2.235 0.213 
Remarks : Analysed with leaves a t t h e basal part of shoot on July 5, and with leaves at t h e 
middle p a r t of shoot on J u l y 27. 
* Soil moisture was changed from High t o Very low on J u l y 6. 
Discussion 
On this e x p e r i m e n t , I w a n t e d to asce r ta in the t endency again with v i n e s 
grown in po t s w h e r e the soil mois ture was k e p t at given levels through t h e 
growing season f o r each t r e a t m e n t . As a r e s u l t , the lower t h e soil m o i s t u r e 
wi th in a r ange of 83 to 35% of w a t e r holding capac i ty , the less were the ass imi-
l a t ion , vine g r o w t h , blooming r a t e of f lower le ts , f ru i t se t t ing a n d frui t g r o w t h . 
T h e early de fo l i a t ion in s u m m e r was also p r o m o t e d with decreas ing soil mois -
t u r e , except f o r t h e " Very low'''' p lo t in which t h e vine growth w a s most infer ior . 
I t was p a r t i c u l a r interest to n o t e t ha t in t h e " T o w " and " Very low" plots w h e r e 
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Table 9 
Leaf analysis with fruiting vine 
( % d ry weight) 
Soil moisture N p к Ca Mg 
J u l y 5 High  2.331% 0.117% 0.640% 1-622% 0.478% 
Medium  2.328 0.096 0.744 1.928 0.479 
Low  2.610 0.082 0.726 2.129 0.158 
Very low  2.830 0.095 0.813 1.938 0.118 
High  1.131 0.071 0.819 0.879 0.225 
J u l y 27 Medium  1.836 0.090 0.404 1.879 0.237 
High — Very low .. 1.459 0.085 0.438 2.541 0.195 
Remarks : Same as s t a r t ed in Table 8. 
All those in the "Low" and tlVery low" were dead by July 27. 
t h e soil mois ture was less than 5 0 % of water ho ld ing capaci ty, 3-year-old f r u i t -
ing v ines were all d e a d , while 2-year-o ld non - f ru i t i n g vines were all alive. T h e 
reason for this m i g h t be t h a t t h e wate r loss d u e to t r ansp i r a t ion was more 
severe and more r a p i d in 3-year-old f ru i t ing v ines t h a n in 2-year-old non-f ru i t -
ing vines . T h a t is, t h e amoun t of t h e top growth in the former was more t h a n 
twice as large as in t h e later . S imi lar ly , among all of t h e t r e a t m e n t s , t h e "High— 
Very low" plot w h e r e t h e soil m o i s t u r e was changed f rom " H i g h " t o " Very low" 
in ea r ly Ju ly regardless of its l a rger growth of v ine , suffered m o s t severely 
f r o m t h e early defol ia t ion in s u m m e r . 
General ly, f r u i t qual i ty as de te rmined b y color degree, a n d content of 
soluble solids and t a r t a r i c acid, is m u c h inf luenced b y berry size a n d yield. In a 
compar i son of "High" and " M e d i u m " plots, i t is also shown t h a t t h e smaller 
t h e b e r r y size, t h e b e t t e r was t h e color and t h e less was the ac id content . Of 
p ick ing had been de layed a short t i m e in the "High" plot, t he f r u i t might h a v e 
r eached the same q u a l i t y as in t h e " M e d i u m " p l o t . However, if t h e vines h a d 
been al ive in the " L o w " and " Very low" plots, b o t h t h e f ru i t g r o w t h and qua l i ty 
would have been v e r y inferior. 
I n this e x p e r i m e n t with g rapes , absorpt ion of Mg was m o s t l y inf luenced 
b y a decrease of soil moisture as compared wi th t h a t of o ther nu t r i en t s as N , 
P , К a n d Ca. The lower the soil mo i s tu re , the less was the Mg c o n t e n t . This f ac t 
suggests to me t h a t early defol ia t ion was i n d u c e d by Mg def ic iency due t o 
d r o u g h t . However , b o t h the n u m b e r of fallen l eaves and the i r pe r cent were 
leas t in the " Very low" plot, t h o u g h its leaf c o n t e n t of Mg was n e a r l y the same 
as in t h e " H i g h — V e r y low" p lo t where the d a m a g e was g rea t e s t . Therefore , 
severe defoliat ion in t h e "High—Very low" p lo t migh t have been caused n o t 
only b y Mg def ic iency, bu t also b y r ap id change in t h e water condi t ion . 
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THE ROLE OF ENVIRONMENT AND SELECTION 
IN AUTUMNIZATION* 
By 
S . R A J K I 
A G R I C U L T U R A L R E S E A R C H I N S T I T U T E O F T H E H U N G A R I A N A C A D E M Y O F S C I E N C E S , 
M A R T O N V Á S Á R 
After a shor t l i terary expounding, the author submi t s the results gained in his 
autumnizat ion exper iments on the cont inuous checking of the starting and exper imental 
p lan t s by testcrosses combined wi th progeny tests. 
The testcross results have proved the genetic p u r i t y of the spring w h e a t starting 
mater ia l . Thus the var ia t ion repeatedly established in t he winter-spring characters is 
to be a t t r ibuted to environmental e f fec t and not to a selection performed once. 
1. T h e f u n d a m e n t a l aim of ou r au tumniza t i on exper iments t h a t ha t e 
been conduc ted for t en years on t h e sub j ec t is to con t ro l : 
a) whe ther w in t e r whea t va r i a t i ons really deve lop in pure l ines of spring 
whea t u n d e r the in f luence of the e n v i r o n m e n t ; b) if so, to establish t h e environ-
m e n t a l condit ions u n d e r which w i n t e r whea t p l a n t s develop. 
In these expe r imen t s the con t inuous checking of t h e s ta r t ing a n d experi-
men ta l p l an t s by t e s t crossings combined with p r o g e n y tests as well as with 
o ther genetical , moreover , deve lopmenta l stage- a n d other physiological- as 
well as biochemical analyses , had unan imous ly p r o v e d (RAJKI 1960, 1962c, 
1963 ,1965a , 1965b, 1966) the a u t u m n i z a t i o n . I t m e a n s t h a t in f luenced repeat-
edly b y env i ronmen t changed in t h e same d i rec t ion : au tumn env i ronmen t 
ins tead of spring one, changes in t h e n a t u r e of p l a n t s — winter t y p e ins tead of 
spr ing one, proved to he inher i table changes . A n e w requ i rement , t h a t of low 
t e m p e r a t u r e for verna l iza t ion developed in the o f f sp r ing of or iginal ly spring 
t ype p l a n t s , i.e. their he red i ty changed . 
T h e results o b t a i n e d so fa r in our a u t u m n i z a t i o n inves t iga t ions have 
been summar i zed in a t rea t i se to be publ ished in Eng l i sh as early as n e x t year 
( R A J K I 1967). In th i s pape r — as a con t inua t ion of another p a p e r a l ready 
publ ished (RAJKI 1965b) — we h a v e also touched u p o n the f r e q u e n t l y raised 
ques t ion : " w h a t of t h e a u t u m n i z a t i o n might be ascr ibed to env i ronmen ta l 
effect a n d wha t the role of selection migh t b e . " 
D u e to the shor t t i m e now ava i l ab le , we have t o dispense w i t h a detailed 
r epor t ing on the s t a r t i n g mater ia l of ou r exper iments , on the appl ied method-
ology a n d t h e results ob t a ined . These a r e a t the d isposal of those i n t e r e s t ed in 
* P a p e r presented 011 J u n e 16, 1966 a t the F i f th Yugos lav Symposium on Wheat 
Research. 
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t h e p a p e r s referred t o as well as in t h e t reat ise in p ress . In reply to t h e question 
ra ised, we only s u b m i t t h e results of some tes tcrosses combined w i t h progeny 
t es t s in relat ion to t h e s tar t ing m a t e r i a l and t h e v a r i a n t s of conve r t i ng spring 
w h e a t i n t o winter w h e a t . 
2. Winter t y p e a n d spring t y p e are inher i t ab le propert ies of qu i t e a num-
ber of Gramineae a m o n g them of w h e a t . Specialists t ak ing a s t a n d on the gene 
concep t ( S P I L L M A N 1 9 0 9 , N I L L S O N - E H L E 1 9 1 7 , B R Y A N — P R E S S L E Y 1 9 2 1 , 
T S C H E R M A K 1 9 2 3 , C O O P E R 1 9 2 3 , A A M O D T 1 9 2 3 , 1 9 2 7 ; G A I N E S — S I N G L E T O N 
1 9 2 6 , Q U I S E N B E R R Y 1 9 3 1 , P O W E R S 1 9 3 4 , K A K I Z A K I — S U Z U K I 1 9 4 0 , etc.) ascribe 
t h e inher i t ance of t h e s e propert ies t o 1, 2, 3 or m o r e genes, a n d some (among 
those e nume ra t ed , S P I L L M A N and T S C H E R M A K ) cons ider the w in t e r t ype , while 
o the r s (of the a b o v e ment ioned t h e res t ) the sp r ing t ype to he t h e dominan t 
or ances t r a l form. T h e s t a t emen t of C O O P E R ( 1 9 2 3 ) is to be m e n t i o n e d part icu-
lar ly , according to wh ich in F2 of t h e winter X spr ing crossings t h e ratio of 
segregat ion might b e different d e p e n d i n g on t h e w in t e r va r i e ty used . Accord-
ingly , i t can be supposed t ha t t h e p r o p e r t y is d e t e r m i n e d by one or two genes. 
V A V I L O V — K U Z N E T S O V A ( 1 9 2 1 ) f o u n d the sp r ing character t o b e dominan t , 
however , t hey were n o t able to d e t e r m i n e the n u m b e r of the genes . V A V I L O V 
( 1 9 3 5 ) s ta tes t h a t in F 2 the winter X spring w h e a t hybr ids t a k e u p a medium 
pos i t ion between t h e paren t s concern ing the d a t e of f lowering a n d matur ing , 
respec t ive ly , being n e a r e r to the sp r ing- type p a r e n t where aga ins t F j hybrid is 
b y some days l a t e r in flowering a n d ma tu r ing . According t o V A V I L O V t h e 
spr ing t y p e and w i n t e r type migh t equal ly be d o m i n a n t forms a n d he sees t h e 
f u n d a m e n t a l d i f fe rence between t h e m — in a g r e e m e n t with t h o u s a n d years ' 
p rac t i ce — in t h e f a c t t h a t the sp r ing races be ing sown in sp r ing will head , 
f lower and m a t u r e c rop while t h e win te r types do no t . These will only fo rm 
ti l lers , however, in t h a t year do n o t cont inue developing. 
L Y S E N K O (1937) according t o whose inves t iga t ions in the w i n t e r x spring 
w h e a t crossings i t is also the spr ing t y p e t h a t domina t e s , considers t h e cause of 
f u n d a m e n t a l d i f ferences found in t h e behaviour of t h e winter a n d the spring 
w h e a t s in their d i f f e r e n t r equ i r emen t s for verna l iza t ion . 
P O E H L M A N ( 1 9 5 9 ) — similar ly t o the s t a n d p o i n t of V A V I L O V a n d L Y S E N -
KO — considers as a fu r the r d i f fe rence be tween winter w h e a t s and spring 
w h e a t s t h e va r iances appear ing in t h e type of seedling growth , t h e capaci ty 
for ha rden ing a n d w in t e r hardiness . 
S K R I P C H I N S K Y (1955) is t h e r e f o r e right in s t a t i n g t h a t accord ing to our 
p re sen t knowledge j u s t as it used t o be in the p a s t , we consider win te r whea t 
t h e one t h a t , in s p r i n g sowing, does no t head fo r t h e same y e a r while spring 
t y p e is called t h e w h e a t t ha t is h e a d i n g under s imi lar condi t ions. 
3. We have m a d e a u t u m n i z a t i o n expe r imen t s with n u m e r o u s spring 
var ie t i es to conver t t h e m into w i n t e r wheat . In t h e most versa t i le manne r a n d 
t h e m o s t t ho rough ly t h e Soviet sp r ing wheat v a r i e t y Lutescens 62 (hereaf ter 
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L 62) has been examined in our expe r imen t s . This v a r i e t y had been produced , 
b y ind iv idua l selection, f r o m the local va r i e ty Poltavka and was reg is te red in 
1929. T h e init ial p l a n t fo r L 62, was selected b y S H E H U R D I N a t t h e Sara tov 
P l a n t Breeding S ta t ion in 1911. T h a t v a r i e t y is m o s t sui table for a u t u m n i z a -
t ion inves t iga t ions because i t is no t of hyb r id origin b u t an old s p r i n g wheat 
v a r i e t y no t being win te r h a r d y a t all ( Y A K U B T S I N E R — S A V I T S K Y 1947, R A J K I 
1962a). The seed used in t h e expe r imen t s came f r o m t h e Genetics a n d P lan t 
Breeding D e p a r t m e n t of t h e Moscow Timi ryazev Agr icu l tu ra l A c a d e m y where 
I myself selected the s t a r t i n g p lan t ma te r i a l f rom t h e 1954 crop as ea r s being 
charac te r i s t ic for t h e v a r i e t y . These ears served as t h e s tar t ing m a t e r i a l of 
cycle I beginning in 1955 and cycle I I s t a r t ing in 1957. For cycle I I I begin-
n ing in 1962, t h e s t a r t i ng mate r ia l was renewed t h r o u g h procur ing mater ia l , 
t h e p l an t s L 62, again f r o m the Genet ics and P l a n t Breeding D e p a r t m e n t of 
t h e Moscow Timi ryazev Agr icul tura l A c a d e m y (he rea f t e r , where t h e discrimi-
n a t i o n is reasonable , L 62M). Upon our request t h e ears of these p l a n t s had 
been indiv idual ly i sola ted b y B. F A Y N B R O N and a f t e r ma tu r ing w e r e sent to 
us in t h e fo rm of p l an t s w i t h isolated ears . For this f a v o u r I wish to express my 
t h a n k s herein. 
In order to exer t fu l le r control w i th the spr ing whea t va r i e ty L 62, we 
p rocured f r o m the All-union P l an t Growing I n s t i t u t e , Leningrad — similarly 
t o those f r o m Moscow — p lan t s t h e ears of which h a d been isolated u p o n our 
r eques t (hereaf te r L 62L). Fo r sending t h e la t te r s a m p l e I express m y thanks 
to T . S H E V C H U K on th i s occasion, too . 
In cycles I and I I of our a u t u m n i z a t i o n expe r imen t s we h a d n o t yet 
isolated those p lan t s a n d ears, respect ively , the c rop of which was used for 
f u r t h e r sowing, t h u s t h e possibi l i ty of biological con tamina t ion w a s no t ex-
c luded. The l a t t e r was real ized only in cycle I I I . In sp i t e of this — as h a s been 
men t ioned b y S K R I P C H I N S K Y ( 1 9 5 7 ) in connect ion w i t h A similar me thodo logy 
expounded b y T R U K H I N O V A ( 1 9 5 7 ) — , t h e properly comple t ed opera t ions in the 
me thodo logy applied in t h e course of cycles I and I I , rendered i t possible to 
es tabl ish t h e occurrence of mechanica l a n d biological con tamina t ion , moreover , 
t h e n a t u r e and he r ed i t y of t h e p lan t s , respect ively. As already m e n t i o n e d , in 
cycle I I I grains coming f r o m ears t h a t h a d f lowered u n d e r isolator, we re used 
b o t h for win te r and spr ing sowing. 
4. For control l ing t h e hered i ty of spr ing and w i n t e r type in t h e s ta r t ing 
a n d exper imenta l p l a n t mate r ia l , we h a v e availed ourselves , as p rev ious ly men-
t ioned , p r imar i ly of t h e testcrosses combined with sp r ing progeny t e s t s . On the 
p l an t s or iginat ing f r o m t h e ear- and p l a n t mater ia l of t h e s tar t ing L 62 spring 
w h e a t ob ta ined in 1955 a n d 1962, we h a v e emascu la t ed ears in t h e manne r 
general ly applied in b reed ing work. On t h e s t igma in emascula ted f lowers of 
t h e p l an t s (mother p l an t s ) t h e m a t u r e d an the r s of a w i n t e r wheat v a r i e t y or of 
t h e s t a r t i ng L 62 h a v e been placed. T h e emascula ted a n d then po l l i na t ed ears 
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were isola ted wi th cel lophane. T h e gra ins ob ta ined b y poll ination t h u s per form-
ed, as well as t h o s e forming on t h e mother p l a n t being f ree pol l ina ted i.e. 
w i t h o u t emascu la t ing , however, u n d e r isolator, w e r e sown in sp r ing — gener-
ally in t h e first w e e k of April, — in separa te rows b y mother p l a n t or emascu-
la ted a n d pol l inated ea r and by combina t ion . W e have carried o u t reciprocal , 
viz. w i n t e r X spr ing (L 62) t es tc rosses , too. In t h e exper iment t h e grains f r o m 
the mo the r -p l an t as well as those or iginat ing f r o m t h e pol l inat ion of the s t a r t -
ing L 62 and a w i n t e r var ie ty , h a v e been s tudied in F t and F2 , a n d wi th cer ta in 
combina t ions also in F 3 , de te rmin ing in spring sowing the h e a d i n g da te of t h e 
p l a n t s a n d the p e r c e n t a g e of n o n - h e a d i n g p lan t s . F r o m these t w o d a t a we con-
c luded t h e spring or winter c h a r a c t e r of the m a t e r i a l examined. 
T h e progenies of the e m a s c u l a t e d and po l l ina ted ears of t h e m o t h e r 
p l a n t s in F 4 and F 2 a n d , where s u c h existed, in F 3 have been sown in separa te 
rows a n d plots, respec t ive ly . In t h i s w a y in F2 a n d F 3 where m o r e ear-progenies 
a n d w i t h i n this, a l a rge number of p l a n t s had been raised, we d e t e r m i n e d in t h e 
ear-progenies t h e m e a n pe rcen tage of non -head ing plants a n d t h e sample 
s t a n d a r d error. 
I n Table 1 t h e resul ts of the t e s t crosses m a d e wi th L 62 sown consis tent ly 
in sp r ing , can be seen . In F j cross ing per formed w i t h the win te r w h e a t va r i e ty 
Table 1 
Testcrosses 
1 9 5 9 - 1 9 6 5 
Serial 
number Combination 
N u m b e r 
of plants 
+ n u m b e r of 
days , as related 
t o t h e mean 
head ing date 
of L 62 
% of p l an t s 
non-headed 
8
x 
i . L 62 X L 329 F j i l l + 5 0 
2. L 329 X L 62 F t 129 +5 0 
3. L 62 X L 329 F2 1741 + 7 10.5 ± 0.83 
4. L 329 X L 62 F , 2334 + 8 12.7 ± 0.91 
5. L 62 X L 329 F 3 1717 + 8 9.7 ± 1.46 
6. L 329 X L 62 F3 1492 + 7 11.0 ± 1.87 
7. L 6 2 M X L 62 F j 293 0 0 
8. L 6 2 M X Bez. 1 F , 56 0 0 
9. L 6 2 M X L 62 F2 1701 0 0 
10. L 62M X Bez. 1 F2 1138 19.1 ± 1.35 
11. L 6 2 l X L 62 F j 33 0 0 
12. L 6 2 l X Bez. 1 F j 9 0 0 
13. L 6 2 l X L 62 F2 248 0 0 
14. L 6 2 l X Bez. 1 F2 235 18.7 
. = there was no individual observat ion of heading. 
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L 329 requi r ing verna l iza t ion longer t h a n 5 0 days ( R A J K I 1 9 6 0 ) , t h e spring 
cha rac t e r was d o m i n a n t . The F t p l a n t s headed b y 5 d a y s later b o t h in direct 
and reciprocal crossings t h a n did L 62. I n F2 1 0 — 1 2 % of the p l a n t s d id not 
f o r m ears (recessive win te r types) . I n F 2 there were a l i t t le more p l a n t s not 
head ing t h a n in F 3 , a n d in the reciprocal crossing t h a n in the direct one . I t is 
wor th men t ion ing t h a t in F2 and F 3 , in direct 24.8 a n d 12.8% of t h e p lan t s 
f o rmed ears s imul taneous ly with L 62 while in reciprocal crossing t h e s e f igures 
were 5 . 6 and 1 3 . 6 % . 
T h e verna l iza t ion r equ i remen t of an other w in t e r wheat v a r i e t y : the 
Bez. 1 used in t es t crossings and shown in Table 1 , is 4 5 days ( R A J K I 1 9 6 7 ) . 
In t h e F j of t h e crossing L 62 X Bez. 1, — similarly to t h e previous combina t ion , 
— it was the spring cha rac te r t h a t d o m i n a t e d . I t is in te res t ing to n o t e t h a t in 
th is combina t ion F j f o r m e d ears a t t h e same t ime as L 62, and t h e pe r cen t age 
of p l a n t s no t head ing in F2 cons iderably exceeded t h e va lues es tabl i shed in the 
prev ious combina t ion . 
In F t and F 2 L 62 headed toge the r bo th with L 62MxL 62 a n d L 62LX 
L 62. T h e values o b t a i n e d in the F 4 a n d F 2 of the crossing L 62MX Bez. 1 also 
agree wi th those of L 62LxBez. 1. 
T h u s , the resul ts of the tes tcrosses p rove unan imous ly the genet ical pu r i t y 
of t h e s t a r t i ng spr ing whea t ma te r i a l L 62 ( including also L 62M a n d L 62L). 
I t is p roved t h a t t h e s t a r t i ng ma te r i a l was genetical ly spr ing whea t v iz . , being 
sown cont inuous ly in spring, it is exclusively of spring he red i ty . In t h e course of 
ana lys ing t h e changes established in cer ta in proper t ies of p lants o b t a i n e d as a 
resul t of a u t u m n i z a t i o n we have r eve r t ed repea ted ly on t h e genetical p u r i t y of 
t h e s t a r t i ng spring w h e a t ( R A J K I 1 9 6 7 ) . 
5. We have a l r eady repor ted on t h e main resul t s of the a u t u m n i z a t i o n 
cycle I in several pub l ica t ions (RAJKI 1960, 1962a, 1962b, etc.) Now we w a n t to 
m a k e acqua in ted some so fa r unpub l i shed tes t results in order to s u b m i t f u r t h e r 
proofs of conversion. 
Of the L 62 l ines in cycle I now we examine cer ta in va r i an t s of 132/58—59. 
According to repor t s on the quest ion (RAJKI 1960, 1962a) in this l ine t h e con-
version in to winter w h e a t had s t a r t e d a f t e r two a d e q u a t e winter sowings , and 
a f t e r th ree winter sowings we were able t o separa te t h e f i r s t sublines t h a t had 
become of comple te ly winter cha rac t e r . 
a) Let us see, f i r s t of all, Fig. 1 ! The W W W W W var ian t 629/59—60 
can be considered as be ing conver ted in to winter t y p e on t h e basis of t h e head-
ing dynamics (progeny tes t in spr ing sowing) in the sub l ine 1153/60—61 isolat-
ed f r o m it . Similar ly we migh t consider t h e W W W S W va r i an t 630/59 — 60 as 
being win te r t ype accord ing to the head ing dynamics of t h e subline 1155/60 — 61 
isola ted f r o m it. Because of its h igh-degree winter ha rd iness (RAJKI 1962a) the 
W W S S W va r i an t 634/59—60 can b e considered as a w i n t e r h a r d y spr ing or 
a l t e r n a t e whea t . This — according t o t h e heading dynamics of t h e subline 
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1159/60—61 b e i n g isolated f r o m i t , — when sown in spr ing, headed com-
p le te ly , however , b y 8 — 10 d a y s later t h a n t h e s ta r t ing sp r ing wheat L 62 
(SSSSS). 
b) The tes tc rosses shown in Table 2 c o n f i i m the conclusions drawn f r o m 
t h e progeny t e s t . Le t us f i r s t see the tes tcross resul ts of W W W W W va r i an t 
629/59 — 60 t h a t h a s become of ent i re ly win te r charac te r . I n t h e F t of L 62— 
6 2 9 XL 329 no t a single p lant h a s headed p r o v i n g t h a t L 62—629, like L 329, 
is a winter w h e a t . I n the F, o f L 62—629 XL 62 t h e spring c h a r a c t e r dominates . 
I n F 2 and F 3 — similar ly to t h e bas ic tes tcross , — pa r t of t h e p l a n t s (11.9 a n d 
8 . 2 % , respect ively) remained " s i t t i n g " , t h e y h a v e not headed . I t proves t h a t 
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Fig. 1. Heading dynamics Cycle I. 1961 — 1962 
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t h e subline L 62 — 629/59—60 h a s become genet ica l ly winter whea t under t h e 
e f f e c t of a d e q u a t e winter sowings and t h e win te r condi t ions de termined 
b y them. 
c) From Fig. 1 it can be seen t h a t the W W W W f W v a r i a n t 1153/60—61 
according to t h e head ing d y n a m i c s of the subl ines 3999, 4000 a n d 4001/61 — 62 
i so la ted from it — in agreement wi th the sp r ing progeny t e s t of the previous 
y e a r — might b e considered as be ing conver t ed in to winter w h e a t . Similarly 
we can consider t h e W W W S W W variant 1155/60—61 of w in t e r cha rac te r 
accord ing to t h e heading d y n a m i c s of t h e subl ines 4005, 4006, 4007 a n d 
4 0 0 8 / 6 1 - 6 2 b e i n g isolated f r o m i t . The b e h a v i o u r of W W S S W W v a r i a n t 
1159/60—61 is i nva r i ab ly a l t e r n a t e ; according to the head ing dynamics of 
t h e sublines 4017 a n d 4018/61 — 62 it gets en t i r e ly headed in spr ing sowing, 
however , in 1962 t h i s occurred b y 5 days la te r on ly than did t h e s ta r t ing L 62 
(SSSSSS) spring w h e a t . 
d) The tes tc rosses shown in Table 3 aga in confirm t h e resu l t s of the two 
y e a r progeny t e s t s and the tes tc rosses of t h e prev ious yea r , as a l ready men-
t i o n e d . The v a r i a n t s W W W W W W and W W W S W W having b e c o m e entirely of 
w i n t e r character b e h a v e in F , a n d F2 as t h e r ea l winter t y p e . W h e n crossing 
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Table 2 
Testcrosses 
(L 6 2 - 1 3 2 / 5 8 - 5 9 — 629/59-60 - WWWWW) 
Cycle I . 1959-1963 
Serial 
n u m b e r Combina t ion 
N u m b e r 
of p lants 
+ n u m b e r of 
days, as re la ted 
to t he m e a n 
heading d a t e 
of L 62 
% of p l an t s 
non-headed 
» ± sx 
l . L 62 X L 329 FT 111 + 5 0 
2. L 329 X L 62 FT 129 + 5 0 
3. L 6 2 - 629 X L 62 FT 89 + 5 0 
4. L 6 2 - 629 X L 329 FT 120 — 100 
5. L 329 X L 62 U 2334 + 8 12.7 ± 0 .91 
6. L 6 2 - 629 X L 62 1240 + 5 11.9 ± 0 .86 
7. L 329 X L 62 1492 + 7 11.0 ± 1.87 
8. L 6 2 - 629 X L 62 F 3 4701 + 6 8.2 ± 0 .91 
Table 3 
Testcrosses 
(Several variants^ of L 6 2 - 1 3 2 / 5 8 - 5 9 ) 
Cycle I . 1960-1963 
Serial 
number Combinat ion 
Number 
of plants 
+ number of 
days, as related 
to the mean 
heading date 
of L 62 
% of plants 
non-headed 
ï ± 
l . L 62 X Bez. 1 Ft 56 0 0 
2. L 329 X L 62 U 129 + 5 0 
3. W W W W W W X L 62 F, 46 + 6 0 
4. W W W W W W X Bez. 1 Ft 20 — 100 
5. w w w s w w X L 62 Ft 69 + 4 0 
6. w w w s w w X Bez. 1 Ft 21 — 100 
7. W W S S W W X L 62 Ft 65 + 3 0 
8. W W S S W W X Bez. 1 Ft 29 + 3 0 
9. L 62 X Bez. 1 F 2 1138 19.1 ± 1.35 
10. L 329 X L 62 F 2 2334 + 8 12.7 ± 0.91 
11. W W W W W W X L 62 F 2 177 + 5 3.9 
12. w w w s w w X L 62 F 2 182 + 4 4 .9 
13. W W S S W W X L 62 F 2 1276 + 2 0 
14. W W S S W W X Bez. 1 F 2 634 + 3 21.0 ± 4 .3 
• WWWWWW = L 6 2 - 6 2 9 - 1 1 5 3 / 6 0 - 6 1 
W W S W W = L 6 2 - 6 3 0 - 1 1 5 5 / 6 0 - 6 1 
WWSSWW = L 6 2 - 6 3 4 - 1 1 5 9 / 6 0 - 6 1 
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t h e a l t e rna te W W S S W W v a r i a n t w i th L 62, i t h e a d e d bo th in Fj^ a n d F2 . T h e 
F x p l an t s of t h e s a m e va r i an t a n d Bez. 1 got also headed, while in F 2 — in a 
s imilar rat io t o t h e F 2 of the L 62 X Bez. 1 bas ic tes tcross , — recessive win te r 
w h e a t s segregated . 
6. F rom cycle I I we submi t here the resul ts of some tes tcrosses , combined 
w i t h progeny t e s t , of va r ian t s of conver t ing sp r ing wheat i n to win te r w h e a t 
(Fig. 2). 
In Table 4 we show the t e s tc ross da t a , in F a and F2 , of t w o W W W W W 
sublines, L 62—3808 and 3839 h a v i n g become — according t o t h e heading 
d y n a m i c s (Fig. 2) — entirely of w in t e r charac te r , as well as of t w o W W W W W 
Fig. 2. Heading dynamics Cycle I I . 1963 
sublines, L 62—3809 and 3 8 4 0 t h a t — though considerably la te — have headed 
complete ly , and of t h e s ta r t ing mate r ia l , t h e SSSSS (in Table 4: L 62) be ing 
sown cont inuous ly in spring. 
According t o t h e evidence of testcrosses, t h e sublines 3 8 0 8 and 3 8 3 9 
b e c a m e genet ical ly of winter c h a r a c t e r : when crossing with w i n t e r wheat n o t 
a single p lan t h e a d e d in F ^ w h e n crossing w i th t h e s ta r t ing sp r ing L 62, in 
F 2 t he re segregated winter p l a n t s . Nei ther a re t h e sublines 3 8 0 9 and 3 8 4 0 
ident ica l with t h e s t a r t i ng L 62 : in crossings w i th win te r whea t , t h e heading in 
FT was cons iderably la te (by 30 a n d 34 days, respect ively) , t h e y h a v e produced 
no crop; crossed w i t h the s t a r t i ng L 62, t he h e a d i n g was la te in F 2 . The l a t t e r 
subl ines might b e considered as l a t e spring w h e a t s conver t ing f r o m spring 
w h e a t into w in t e r w h e a t . 
Similar r e su l t s were ob ta ined in fu r the r tes tcrosses of some va r i an t s in 
cycle I I of which in 1965 only t h e FJ generat ion could be raised. H e r e we h a v e 
used as winter v a r i e t y Mir. 808 t h e verna l iza t ion r equ i remen t of which is 
m o r e t h a n 5 0 d a y s ( R A J K I 1 9 6 7 ) . Crossing wi th win te r whea t , t h e F J p l an t s 
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Table 4 
Testcrosses 
(Four sublines of L 6 2 - 1 0 8 6 / 5 9 - 6 0 - W W W WWW) 
Cycle I I . 1 9 6 3 - 1 9 6 5 
Serial 
number Combination 
Number 
of p lants 
± n u m b e r of 
days , as related 
to t he mean 
heading da te 
of L 62 
% of p l an t s 
non-headed 
l . L 62 X Bez. 1 Fx 56 0 0 
2. L 329 X L 62 Fx 129 + 5 0 
3. L 6 2 - 3808 X L 62 Fx 62 + 3 0 
4. L 6 2 - 3808 X Bez. 1 Fx 62 — 100 
5. L 6 2 - 3809 X L 62 Fx 23 + 3 0 
6. L 6 2 - 3809 X Bez. 1 Fx 8 + 3 0 o n 
7. L 6 2 - 3839 X L 62 F , 38 + 2 0 
8. L 6 2 - 3839 X Bez. 1 Fx 5 — 100 
9. L 6 2 - 3840 X L 62 Fx 45 + 2 0 
10. L 6 2 - 3840 X Bez. 1 Fx 12 + 3 4 o n 
11. L 62 X Bez. 1 F 2 1138 19.1 
12. L 329 X L 62 F 2 2334 + 8 12.7 
13. L 6 2 - 3808 X L 62 F 2 435 5.1 
14. L 6 2 - 3809 X L 62 F 2 271 0ПП 
15. L 6 2 - 3839 X L 62 F 2 323 9.6 
16. L 6 2 - 3840 X L 62 F 2 358 o o n 
• not becoming ripe 
• • heading long last 
in t h e case of t h e s t a r t i n g spring L 62 as well as of t h e spr ing W W S W W W W and 
of t h e a l t e rna te V W V S W W W — b o t h t h e l a t t e r being r ega rded as such 
according to t h e respec t ive head ing dynamics — h a v e all headed. Similar was 
t h e behav iou r of W W W W W W W being t a k e n for a l a t e spring w h e a t , — also 
on t h e basis of t h e resul t s of the tes tcrosses shown in Table 4 —, however , the 
head ing of the F t p l a n t s of the l a t t e r was pos tponed . There was no head ing at 
all in t h e F t p l a n t s of W W W W W W W being de t e rmined as w i n t e r whea t 
— also according to t h e heading dynamics —, and of t h e winter w h e a t Mir. 808 
proving t h a t in t h e course of a u t u m n i z a t i o n th is v a r i a n t converted genetical ly 
f r o m spr ing whea t i n t o winter w h e a t . 
7. T h e a u t u m n i z a t i o n cycle I I I has s t a r t e d in 1962. In Table 1 we have 
a l r eady seen tes tcross da ta (lines 7 —10) refer r ing to t h e s t a r t ing mate r ia l . 
F r o m f u r t h e r tes tcrosses carried ou t in t h e course of au tumniza t ion only the 
generat ion could be raised in 1965. As win te r v a r i e t y for t h e tes tcrosses 
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Mir. 808 was used . I n F 1 of the crossing L 62 x Mir. 808 it is also t h e spr ing 
c h a r a c t e r t ha t d o m i n a t e s . In t h e testcrosses t h e r e took p a r t t h e v a r i a n t 
S W 3 W , being c o n v e r t e d into w in t e r t ype accord ing to the head ing dynamics 
shown in Fig. 3. W h e n crossing t h i s with Mir. 808, the m a j o r i t y of the F x 
p l a n t s (55.7%) did n o t head. T h u s , t h e va r i an t SWgWj^ is essential ly of win te r 
h e r e d i t y . The p a r t l y heading of S W 3 W j xMir. 808 F y p lants m igh t have been 
due t o the unusua l ly cool spring of 1965. In possession of da ta re fer r ing to F 2 , 
we shal l be able t o control the a b o v e supposi t ion in 1966. 
67/62 6 2 / 6 3 63/64 
— s S 6 
% 
Thus , on t h e basis of the p rogeny tes t - a n d testcross resul ts shown in 
cycle I I I , the p l a n t s of the v a r i a n t SWgW, m i g h t be considered as conver ted 
genet ical ly f rom sp r ing type into win te r t ype u n d e r the inf luence of a d e q u a t e 
a u t u m n sowings. 
8. In the a u t u m n i z a t i o n exper imen t s t h a t h a v e been pe r fo rmed in these 
t en years , in all t h r e e cycles of t h e m : the con t inuous control of t h e s t a r t i ng 
a n d of the expe r imen ta l plants b y testcrosses combined wi th p rogeny test — 
in agreement w i th genetical , physiological and biochemical analyses not wri t -
t en a b o u t herein — t h e following h a v e been p r o v e d : 
a) The s t a r t i n g mater ia l of t h e exper iments , t he lines and sublines of 
t h e whea t va r ie ty L 62 are genet ical ly spring w h e a t s and do no t con ta in visible 
or l a t e n t semi-winter or winter f o r m s . 
b) In the genet ical ly pu re spr ing- type s t a r t i ng mate r ia l t h e g radua l 
genet ica l conversion being a d e q u a t e t h e qua l i ty a n d quan t i t y of a u t u m n grow-
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ing, t h e va r i a t ion r e p e a t e d l y establ ished in the win te r — spring c h a r a c t e r s 
are the resu l t s of e n v i r o n m e n t a l effect a n d no t of a se lect ion per formed once. 
This s t a t e me n t is in ag reement w i th t h e views of D A R W I N ( 1 8 9 2 ) con t r a -
dict ing t hose who imagine " t h a t n a t u r a l selection induces va r i ab i l i ty" . A t t h e 
same t i m e he stresses t h a t selection " impl ies only t h e preservat ion of such 
var ia t ions as arise and a re beneficial t o t h e being unde r i t s conditions of l i f e " . 
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VARIA 
D E B R E C E N I K I F E J T Ő BORSÓ 
(Round Pea Debreceni) 
Fig. 1 
Taxonomical place: Pisum sativum L. convar. vulgure Alef. var cimitari Alef. (LEHMANN, 1954). 
Origin: Pe t i t Provençal x Konserven-Königin. 
Beginning of breeding: 1948, Újmajor. 
Breeders: ANTAL ÁCS and LAJOS SZABÓ, College of Agricultural Sciences, Debrecen. 
State qualification: improved variety with preliminary certification, 1961 (KAPÁS et al. 1965). 
General characterization : early variety (ripening 2—3 days af ter Express, the earliest variety 
of all), tolerant to cold (can be sown also in the autumn in protected situation), a round 
pea of outstanding productivity, suitable both for the canning industry and marketing 
(CSATÁRI-SZÜTS— K O M J Á T I , 1963) . 
Morphological description: 
Root system: vigorous, penetrating into medium depth. The main root is ocker yellow7 
and spindle shaped. 
Shoot system: low (35 — 45 cm high), of dense structure, moderately branching. Stem 
light yellowish green, moderately ribbed, stiffly erect. 
Foliage: Dense leaves, yellowish green (medium green) mainly composed of one pair 
(the higher ones of two pairs) of leaflets ending in a strongly branching tendril. 
The leaflets are medium large, ovate, their apex pointed, the edge moderately 
indented, the leaf base cuneiform. The petiole is much longer than the total 
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length of leaf rachis and tendril. The bracts medium large, semi-ovate, the apex 
broadly rounded off, the edge moderately indented. 
Flowers: generally in pairs in the raceme, on a longer rachis. The ala is claw-shaped, 
circular. The petals are all white. 
Pod: medium large, in marketing ripeness medium green, straight, pointed, containing 
7—8 seeds. The mean weight of the pod ranges depending on the year from 3.8 
to 5.2 g. From one kg of pods 390—470 g seed can be gained (KOMJÁTI 1962, 1965). 
Seed: when young (ripe for the market) light yellowish green, in full ripeness medium 
green. The ripe seed is medium large, global-ovate with a smaller depression, the 
diameter ranging from 6 to 11 mm. Thousand seed weight when young 360—470 
g, in ripe condition 180—240 g. 
Biological characters : 
Vegetation period: 53—61 days; length of the most important phenophases: from emer-
gence to flowering 33—42 days, from flowering to harvesting 19 days (KOMJÁTI, 
1962, 1965). 
Development : rapid and vigorous. Pods develop and ripen uniformly and within a short 
t i m e ( K O M J Á T I 1 9 6 2 ) . 
Resistance to diseases: very good. 
Farm technology requirements : No demanding variety, hence its growing is rather safe. 
Adapted to early seeding. Suitable for machine threshing as the pods ripen simul-
taneously. Its imperfection to get soon over-ripe when its qual i ty deteriorates, 
therefore its harvesting must not be delayed (KOMJÁTI 1962). At maturation the 
seeds rapidly harden, then it must be picked for canning purposes when still 
young, within a short t ime. 
Productivity : excellent. One of the most productive among early varieties. Pod yield 
62.2—71.8 q/ha, seed yield is nearly the half of this quant i ty . 
Region of production: can be successfully grown on good soils in every region of Hungary. 
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V I I . BIOLOGICAL CONGRESS, P É C S 1966 
The Biological Congresses arranged since 1956 have offered a good opportunity for 
expounding and discussing the results of biological research works in Hungary as well as to 
indicate the new trends of research. One of the main proofs of competence and actuality of the 
congresses was that the number of papers submitted had exceded the possibilités afforded by 
the congress and thus a number of papers accepted could no t he read for want of time. The 
misgivings tha t cast a reflexion on the reason for holding these congresses became soon forgot-
ten and claims were increasingly put forward to compare the scope and level of Hungarian 
biological research to those of European and international biological research work. The out-
standing results of Hungar ian biological research were well known even before the congress and 
this is particularly applied to the field of p lan t and animal systematical, morphological, anthro-
pological, ecological, and coenological research. In the Fift ies started with great impetus also 
the biochemical, phytophysiological, histochemical and biophysical investigations. A lag behind 
the international level, however, continued to subsist in the field of submicroscopic cytology, 
animal physiology and molecular biology. The Hungarian Academy of Sciences reorganized in 
close co-operation with the Universities the Biological Group as an independent class and the-
reby called into being the material and organizatory basis of the up-to-date biological research. 
The V l l t h Biological Congress arranged f rom 19 to 21 May 1966 in Pécs the progress having 
been enacted reflected well in the field of these disciplines. This progress is very significant 
since it has not been p u t forward at the expense of the biological disciplines already existing 
but along with their parallel evolution. This means in short t h a t the V l l t h Biological Congress 
could be arranged in te rms of cell biology and molecular biology. This has also been manifested 
by the fact that about the half of the lecturers chose their subject from the scopes referred to. 
The reports of the joint session gave a high level review of cells and tissues on submicro-
scopic scale and fur ther on the relationships between the f ine structure and functional proper-
ties of the ribosomes. The lively debate t h a t followed could convincingly witness that a team 
expert in molecular biological examination are being developed in Hungary. At the same time 
it was to regret tha t owing to the absence of genetical repor ts we were unable to gain new 
informations on the actual problems of genetics that have so rapidly been developing in these 
last years. That the approach to a basic cell biological problem can be satisfactorily realized 
only by the simultaneous application of several methods it was fully illustrated by the report 
on the ultrastructure of the pancreas ergastoplasm offering a synthesis of da t a tha t could be 
obtained by the electron microscopic, polarization microscopic and photometric methods. 
Froin these observations it was to learn t h a t " t he orientated (anisotropic) binding of toluidene 
blue on the ergastoplasm is a complex s t ructural function: the stain is bound by RNA while the 
s t ructural lipids orientate the stain molecules". From these fac ts the authors draw the follow-
ing assumptions: 1. R N A in conformity wi th the newer electron microscopic da ta is membrane 
orientated according to which the ribosomal substance forms a continuous layer and no sepa-
rate ribosomes on the ergastoplasm. 2. R N A and membrane lipoids are in a close microstruc-
tural relation since their common role in orientated stain binding can only be imagined this way. 
Cell biological methods and observations afford in many cases valuable help to classic 
physiological research. Good examples are supplied for this by reports and lectures having 
a t ta ined the solution of certain endocrinological problems by investigations conducted on 
ul t rastructural level. So e.g. in the course of "cytological changes occurring on the action of 
t rophormones" the authors established t h a t the adrenal cortex mitochondria of the crista type 
were under the influence of ACTH transformed into tubulovesicular structures which from 
the viewpoint of steroid production results in an increase of surface of about 300 per cent. Elec-
t ron microscopic cytological examinations brought also new da t a on the t ransformation of exo-
crine pancreas cells into insular cells, the apocrine type hormone discharge of adrenal medulla 
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of endocrine secretion, on the developmental mechanism of the secretion granules of the 
exocrine pancreas and of the parathyroid bo th in adult and embryonal individuals. A number 
of lectures have disclosed the fine structure properties of organs with ul t ras t ructure perfectly 
unexplored so far (Paraganglion cells, cerebellar moss fibre cells, tentacular cells in snails, etc.) 
in normal and different developmental and functional conditions. 
Among the molecular biological studies in Hungary an observation may be qualified as 
very significant according to which in the myofilaments of the stripedstriated muscles a new 
variety of protein, called fibrillin occurs. I n connection with the significance of the disulfide 
bridges in the proteins, new data have been supplied showing t h a t these are not only involved 
in the structural stiffening of proteins hu t are indispensable also from the viewpoint of biolog-
ical activity. Authors have isolated from the pancreas a new enzyme and established that this 
enzyme catalyses the exchange of the disulfide bridges and this way calls fo r th the develop-
ment of inactive, oxydized proteins into active enzyme. A great progress is marked by the 
examinations dealing with the structural and functional properties of nucleic acids both in the 
case of cells of normal and carcinomatous tissues. These examinations clarified the RNA and 
the protein component to be connected wi th bonds of different strength in case of normal and 
carcinomatous tissue. A new possibility of the s tudy of cell biological problems was pointed out 
in the report demonstrating the cell biological significance and role of ul t ras t ructural changes 
brought about in various tumour cells by chemotherapical agents. The present writer was 
unable to divide his a t tent ion so as to satisfy both his interest and his thematic commitment. 
Therefore he could not afford time for a number of botanical lectures. The few lectures, however, 
which he could at tend testified that the cell biological research in botany, if numerically not 
reaching the scope of zoological ones quali tat ively they were equivalent. A repor t on secretion 
and storage of nutr ients supplied new s ta tements concerning glandulotropic volatile oil secre-
tion and established tha t in this process the plasmolemma, the Golgi vesicle f rom the dyctioso-
mes and the endoplasmic reticulum were equally involved. I t was quite an experience for the 
audience to see the small f i lm presenting the secretion of the glandular hairs in vivo. 
Although the thematical richdom of the congress is evident already by w h a t has been 
said so far , still it is worth mentioning t h a t besides the main theme a number of papers were 
read concerning biochemistry, histochemistry, physiology, oncology, immunology, anthropol-
ogy, etc. I t was also gratifying to find tha t in the elaboration of the various themes beside the 
t radi t ional methods the most modern methods and proceeding: kibernetics, isotope technique, 
light microscopic autoradiography, light and electron microscopic histochemistry were em-
ployed. I t is to be regretted tha t inspite of this great thematical richdom no lecture on plant 
physiology and biophysics was included. 
This brief survey cannot aim at completeness and cannot be free of the subjective view 
and interest of its writer who shares the opinion of Prof. STRAUB exposed in his closing speech 
t h a t the development of biology needs biologists and the great problems of biology cannot be 
solved with chemists and physicists alone. The biologists, on the other hand, mus t dispose of a 
comprehensive view reaching e.g. from the understanding of the role of the disulfide bridges 
to anthropology. In the development of this view the Biological Congresses have a basic role. 
I . B E N E D E C Z K Y 
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T H E E F F E C T OF COLCHICINE ON CELL POLARITY AND CELL D I F F E R E N T I A T I O N 
IN T H E PROTODERM O F ALLIUM СЕРА L. 
Colchicine (in addition to its generally-known mitosis-inhibiting effect) brings about 
different s tructural and funct ional abnormalities in the cell. Try ing to discover a uniform 
explanation to these it has been suggested t h a t colchicine primarily effects cell polari ty and 
polarity interference is actually behind the mentioned abnormalities (WALKER 1938, WEISSEN-
BÖCK 1949, BÜNNING 1958, WETTSTEIN 1965). Since polarity is of basic significance in cell and 
Fig. 1. Close-up of the living protoderm from the untreated cotyledon of the seedling. Magni-
fication c. 400 X 
tissue differentiation, it is understandable t h a t colchicine t r ea tmen t might be suitable for 
experimentally intervening in the processes of differentiation. 
In the present paper we have studied the differentiation interferences caused by colchi-
cine or ra ther a few cytological changes occurring under the effect of colchicine in the protoderm 
of the cotyledon of Allium сера. In our experiments the dry seed and the seedlings of different 
ages were placed on a filter paper soaked in 0.2% colchicine solution and placed in a Pet r i dish 
where they were allowed to grow for 4—10 days. 
The longitudinal growth of colchicine t rea ted seedlings lagged far behind t h a t of the 
control, while the apex of their roots and cotyledons were strikingly thickened. 
In the protoderm of the cotyledon of the plants treated f r o m two days of age or even 
sooner we found no stomata; only stoma mother cells. WEBER (1943) and WEISSENBÖCK (1949) 
had already described the lack of guard-cell format ion in other types of seedlings t rea ted from 
the dryseed stage. From the comparative s tudy of seedlings t rea ted from different ages we 
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concluded tha t in case of normal development the guard-cell formation of bulb seedlings begins 
only from two days of age. 
In our experiments colchicine peculiarly influenced cell and nucleus size, too. While the 
cells of the control protoderm increase gradually f rom the base of the cotyledon towards the 
apex (they primari ly become longer), the maximum cell size was found close to the base of the 
seedlings. In this place the surface of the external tangential wall of the t rea ted cells is twelve 
t imes as great as t h a t of untreated cells. Furthermore, it is characteristic t h a t while in the con-
trol the frequently dividing ineristematic cells bringing about the growth of the protoderm are 
Fig. 2. Close-up of the living p ro toderm of the cotyledon of seedlings t rea ted from the seed 
s tage. Magnification c. 400 X 
formed here, in the seedlings the meristematic character of the basal cells is less observable in 
proportion to the increase of colchicine treatment. This shows that on one hand no divisions are 
observable in the seedlings while on the other the proport ion of cell to nucleus size is four t imes 
as great here as in the control. An examination of the shape of the cells reveals that while the 
control is characterized by elongated cell forms, the seedlings are dominated by rather isodia-
metrical cell forms. If these are viewed from above, cells nearing a circle are also formed, 
implying the loss of the unidirectional polarity or a t least its conversion into radial polari ty 
(Figs. 1 and 2). I n the seedlings even the cytoplasm configuration was strikingly dissimilar to 
t h a t of the control so far as the nucleus — if spatially conceived — is suspended in the vacuole 
b y a radially-structured plasmathread system (Fig. 2). The location of the cytoplasm threads 
and the direction of flow in them frequent ly changes, sometimes in every moment. The circu-
lation of the p lasma of the seedling was generally more active than t h a t of the control. From 
this we concluded t h a t colchicine reduced plasma viscosity which agrees wi th the s tatements 
pertaining to other plants and made by WADA (1940) and WEISSENBÖCK (1949). 
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In addition we used a polarizing microscope to check the transformation t ak ing place in 
the submicroscopic structure of the cell wall. As it is known the microfibrils forming the skeletal 
framework of the wall of the plant are incorporated systematically, i.e., more or less parallel 
with each other, into the individual cell wall lamella and thus optically speaking the cell wall 
is anisotropic. This is also manifest in the protoderm of the unt rea ted bulb seedlings, since the 
tangential cell walls between crossed niçois in a diagonal position are usually br ight (Fig. 3). 
By using Red I compensator plate it can be s ta ted that the course of the microfibrils in them 
is perpendicular to the longitudinal axis of the cells. The tangential walls of the colchicine-
Fig. 3. Shot of the protoderm of the cotyledon of an untreated seedling with a polarizing 
microscope. (Between crossed niçois in a diagonal position.) Magnification c. 400 X 
treated protoderm cells are dark between crossed niçois even in a diagonal position. T h u s they 
are not of birefringence type (Fig. 4) which indicates tha t the microfibrils are not parallelly ori-
ented. Only the radial walls are bright but this only shows the lamellate condition of the cell walls. 
According to our present knowledge it. can be assumed and supported by, among others, 
GREEN'S studies (1963) on green algae that the arrangement of the microfibrils of the cell wall 
must be a t t r ibuted to the external outermost layer of cytoplasm which must also have a 
structure organized in such a way. Thus as it has been noted in the previously described exper-
iment the effect of colchicine on the formation of the structure of the cell wall has t o be — in 
our opinion — of indirect na ture . We assume t h a t colchicine has primarily inhibited the struc-
tural orientation of cytoplasm. This assumption is supported by the long-known fac t t h a t the 
mitosis-inhibiting effect of colchicine is based on inhibiting the development of the spindle in 
the nucleus, an oriented cytoplasmic structure. Even the reduction of the viscosity of the cyto-
plasm of the treated cells can be similarly in ter rupted. If all these are considered — bearing in 
Acta Agronomica Academiae Scientiarum Hungaricae 16, 1967 
2 3 6 VARIA 
Fig. 4. Photograph with a polarizing microscope of t he protoderm f rom the cotyledon of a 
seedling treated f rom the seed stage. ( In a diagonal posit ion between crossed niçois.) Magni-
fication c. 400 X 
mind the simultaneous interference of cell polarity (which is proved by the fact that the cell 
fo rms become more isodiametrical) — and in agreement with the results of other authors, we 
m a y state that there is a close relationship between polar i ty and the s t ructure of cytoplasm. 
Then our study seems to prove the theory that the essence of cell polarity is found in the basic 
s t ructural organization of cytoplasm. 
* 
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T H E FIRST HUNGARIAN LITERARY R E P O R T ON T H E AGRICULTURE IN T H E USA 
In the second half of the 19th century Béla Széchenyi spent some time in the USA in 
order to study the social and economic situation prevailing there. In Hungary the feudal social 
system and the corresponding economic structure started to be replaced by feudal capitalism 
after the war of independence of 1848. The spiritual elite of the Hungarian society have soon 
perceived tha t the bourgeois form of society tha t had come to existence in the USA, is more 
free and more developed and the corresponding economic s t ruc ture is more productive than 
tha t in our country. Széchenyi was particularly interested in the correlations of the social and 
economic situation and had studied these correlations in detail in the course of his travellings. 
In the description of his journey published in 1863 under the title "My Journey in Amer-
ica" he analyses, primarily, these correlations. I t was bourgeois development and industriali-
zation in which Széchenyi took interest because in those days European agriculture and thus 
also Hungarian agriculture were at a higher level than the American farms and farmers who had 
to toil hard on areas tha t had been cleared of forests. And yet, to a certain extent, through Szé-
chenyi's book we get insight also in the USA agriculture of those days, therefore, it is with right 
to consider him a Hungarian agricultural expert who had f i rs t studied the agriculture of the 
USA which, though not yet developed in those days, had displayed much novelty especially the 
application of machines. 
By the beginning of the 19th century the bourgeois revolution resulted in the liquidation 
of the feudal social system in several countries of Europe. In Hungary, too, the productive 
forces underwent considerable changes. Though in a limited way only, industry too, began to 
develop. The production of goods increased by leaps and bounds. The industrial and commercial 
capital began to develop and along with it came to existence t h a t minimum of bourgeoisie 
which could be the basis of transforming the social conditions. The work of Széchenyi got into 
the hands of his readers a t a t ime when — though the great nat ional uprising had been crushed 
by power — in the spirit of people there lived the indomitable striving after national indepen-
dence and along with it the longing for economic and cultural progress. 
We get acquainted with the life and activity of Béla Széchenyi through the book of 
Lajos Lóczy: В. Széchenyi was born in 1837 and was educated abroad (Berlin, Bonn). On May 
6, 1896 he was conferred upon the " a d honores" doctor's degree a t the Pázmány Péter Univer-
sity, Budapest. Following the example of his fa ther István Széchenyi, he had travelled almost 
all over Europe and then in 1863, together with Gyula Károlyi (1837—1890), he went to Amer-
ica. I t was tha t journey on which he wrote the above mentioned work. Széchenyi's book is a 
diary-like itinerary. As he puts it, he wanted to give expression to his own opinion, however, 
in a manner that would make his readers acquainted with the American conditions. His report 
consists of explaining the peculiarities experienced there bu t he also submits statistical data 
which might be considered right in respect of the conditions of the 1860-ies. 
When describing the development of the Union it becomes evident tha t the American 
citizens got, almost in a ready state, everything that had been gathered by the Europeans 
throughout long centuries (experience, science, inventions). Those who have come to the new 
country have availed themselves of the scientific and technical achievements using same as 
basis upon which they could build further on. 
In his book he speaks on the agriculture of the USA as follows: "The flora is extremely 
exuberant and this is showed not so much in the extension of the jungles than ra the r in the 
great choice of the kinds of plants (in their forests almost all kinds of trees can be found, e.g., 
in oak alone there exist more than 40 varieties while in Hungary there are only 21 of them). 
The luxuriance of vegetation is due to the water supply being available unlimitedly. Every-
where, in all directions, there are wonderful navigable rivers of a width surpassing all imagina-
tion, running creeks, bubbling springs, numerous ponds." (Quoted f rom p. 65.) The fertility of 
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Table 1 
Plant growing (1860) and animal breeding (1850) in the 
free states 
N a m e of crops Bushel Dollar 
Wheat  72,157,486 108,236,229 
Oats  96.590,071 38,636,148 
Maize  242,618,650 145,571,190 
Potato  59,033,140 22,432,604 
Clover  762,265 2,286,795 
Hay*  28,427.799,680 142,138,998 
Wool*  39,647,211 13,876,523 
Butter , Cheese*  349,860,783 52,479,117 
Anima l breeding Piece 
3,589,584 
11,904,085 
118,191 
5,300,851 
1.063,789 
16.253,640 
I 
"pound 
Horse  
Pig  
Donkey, Mule 
Milk-Cow . . . 
Draught Ox . 
Sheep  
the soil is about the same as in Hungary. Their farm buildings are built cheaply but being 
practical, machines are used for all operations. The farms had been gained from the wil-
derness and, occasionally, there still prot rude from the ear th the blocks of the trees felled 
It is b u t slowly that the farmers can make these stumps disappear, and decades are required 
to have the fields cleared of them. The cattle in America is of English origin and there are 
a great many flocks of sheep. In the southern and western par ts of the country horse breeding 
is extremely developed; see Tables 1, 2. 
From the da ta of the two Tables the structure and volume of USA agriculture can be 
established. When analysing the data it becomes evident t h a t animal breeding has the leading 
role (growing fodder p lants , producing cheese and butter). Within the frame of animal husband-
ry the breeding of pigs and sheep is of ma in importance. And yet, his experiences in the agricul-
ture of the USA could not exert part icularly great effect on Béla Széchenyi since, as I have 
already mentioned, Hungarian agriculture — concerning productivity — has surpassed tha t 
of America. Thus, though being an exper t in agriculture, he rather turned his attention on 
indust ry in the course of his American t r ip . In that field he was able to gain much more expe-
rience. I t is worth while mentioning t h a t in the agriculture of the USA there work many ma-
chines. (The effect of mechanization on increasing production showed itself a t the beginning of 
the 20th century only. Then it was tha t the capital made its way into agriculture; the European 
wars had here no effect whatsoever, and since the War of the North and the South there has 
been no war in America). 
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Table 2 
Plant growing (1860) and animal breeding (1850) in the 
slave states 
N a m e of crops Bushel Dollar 
Wheat  27,904,476 
49,882,799 
348,992,282 
44,847,420 
123,517 
2.548,636,160 
12,197,329 
68,634,224 
41,156,714 
19,953,191 
209,395,369 
17.042,019 
370,551 
12,743,180 
4,479,065 
10,295,133 
Oats  
Maize  
Potato  
Clover  
Hay*  
Wool*  
Butter , cheese*  
Animal breeding Piece 
Horse  
Pig  
Donkey, Mule  
Milk Cow  
Draught Ox  
Sheep  
2,525,874 
20,652,182 
1,011,362 
3,428,611 
1,176,286 
7,064,116 
*pound 
The experiences gained in industry and, in general, in the development of technics 
being either of social or of agricultural character, — must have made deep impression on him 
as is shown by the following quotation: 
" I f I wanted to mention the state of their hospitals, mental asylums and prisons, their 
cemeteries and factories, the purposefulness of their cranes as well as their hay- and cotton 
stamping machines, the refrigerators, the promenades, etc., — I could do it only with the ut-
most appreciation. 
Their brilliant inventions achieved one succès after the other. The thousands and thou-
sands of machine samples of the Washington Pa ten t Office prove this. The sewing-, boot-, 
and ship manufactur ing machines have recently been followed by a milking- and typesetting 
machine." 
The book is endowed with the special value tha t whatever he sees he immediately tries to 
compare it with the conditions prevailing at home and through the impressions gained there he 
wages, critically the ways and manners of developing the possibilities available in his country. 
These observations are which show tha t the author, with his wide-ranging economic and politi-
cal knowledge, suggests almost definite directives in order to make his country prosperous. 
Thus he says with the economical perception of vast perspectives: " I f we want to introduce 
anything in Hungary, we ought to copy always the best achievements; in every respect we are 
lagging behind to such an extent tha t we must take over f rom elsewhere what proved to be 
useful there; — we needn ' t do anything in too great a hurry because no surplus money is avail-
able to spend for experiments in a wasteful manner . " 
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In the interest of economic prosperity and to defend same, he more than once is strongly 
against the immature political manifestations which have often hindered development. " I t is 
but a recent symptom — he says, — tha t in our country political trends are always involved 
in everything to such an ex ten t that even porters and car tmen are included and made to join 
this or t h a t political g roup . " 
The work of Béla Széchenyi is imbued with the endeavour to help the Nation; tha t 
effort is summarized in the most beautiful and the most expressive way in the last lines of his 
book: " E v e r y citizen of Hungary might have his share in prompting and raising the economic 
development of this count ry ; nobody's act ivi ty or goodwill should be hindered: those who 
cannot work spiritually, might work with their hand; and those not in the position to do so, 
might perhaps, help wi th money." 
He gives evidence of his far-reaching, deep and wise way of democratic thinking when at 
the end of his exposition, he draws the following comparison: "One cannot determine in a build-
ing which brick is of higher value or which of them is on its r ight place; all are needed to tha t 
whole building so tha t i t should stand; the brick tha t forms a par t of the basement wall under 
the ground invisible by anybody, is neither less unworthy nor less useful than the one tha t holds 
the ra f te r of the roof though the latter is placed higher and seems to be nearer the sky than 
the o the r . " 
The itinerary of Béla Széchenyi was instructive for his contemporaries since it made 
them acquainted with t h a t overseas country which, up till then, had existed in their imagina-
tion only. The book also gave a comprehensive picture on the society-social and cultural as 
well as economic and technical constructions which became the firm bases of the quick rise of 
the American people. 
This book is of value even today because it can be considered the first report writ ten in 
Hungarian on the agriculture as well as on the social and cultural conditions of the USA, and 
at the same time, f rom the description based on real statistical data , we are able to reconstruct 
— with more or less cer ta in ty — the man, the society and wealth of America at the middle of 
the 19th century. 
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RESEARCH W O R K ON H Y B R I D WHEAT AT MARTONVÁSÁR, I I 
As continuing a previous publication (RAJKI, E.—RAJKI, S. 1966) in the present paper 
authors report on certain results obtained in their fur ther investigations referring to the plas-
mic male sterile and fert i l i ty restoring genetic system as well as to the estimation of heterosis 
to be expected with wheat . 
1. The timopheevi-type A2, A3, A„ A5 and A7, as well as the caudata-type A, and the 
orola-type Ac plasmically male sterile sources and all the three restorer sources, among them a 
Wilson-type restorer of sterile plasm that had been examined first of all, proved to be stable and 
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efficient both in the greenhouse and field experiments performed in 1965—66. The investiga-
tions continue to be carried out mainly in T. aestivum L. and partly T. durum Desf. winter 
wheat varieties. Initial efforts are made for including rye, S. cereale L. and other cereals into 
the male sterile and restorer program, respectively. 
The well-combining wheat varieties to be made plasmically male sterile and restorer, 
respectively, are for the time being in BC4 (Ms X 5 and Bf X5) . Especially in the Ms-program, 
the habi tus of certain sub-lines does not differ at all or to hardly any extent, f rom tha t of the 
recurrent varieties, while their male sterility seems to be good for practical utilization. In the 
Bf-program the effect of the lax ear of the restorer source prevails to some extent in Bf X 4 , 
too. In the greenhouse in certain Ms X Bf combinations the rate of grain-set has at ta ined the 
mean grain setting values of the varieties. In field-sowings the results of similar investigations 
will be submitted, for the first time, after this year's harvest and the working up of the material. 
Special a t tent ion deserve certain Ms plants t ha t have been produced with the caudata-
type Aj pollen sterile source. Contrary to the previous ВС generations, it is in this year tha t 
we have first succeeded in producing Ms plants of normal vitality by using the A, pollen sterile 
source. This fact might be of importance to our entire hybrid wheat program since, as it is 
known, (BAJKI, E. — BAJKI, S. 1966) to produce male sterile and restorer analogues of the well-
combining wheat varieties — with promising result, — was possible through the timopheevi-
type source only. 
The aim of the recently started program with the rye varieties included, is to produce 
male sterile rye and open flowering male sterile wheat, being now in Ms Wheat 2 and Ms Bye,2 
respectively. 
Table 1 
Differences in the yield of the parent varieties and of the F1 hybrids. 1956/57 
Variant , 
Weight of grain 
plant 
X 
p F r 
В 1 2 0 1 E B H В X E B H E B H X В 
P В 1 2 0 1 
E B H 
F ! В X E B H 
E B H X В 
1 1 . 3 7 
1 0 . 1 3 
1 4 . 3 1 
1 3 . 7 3 
- 1 0 
+ 2 6 D D D 
+ 2 1 I Ü D 
— 1 . 2 4 
+ 4 1 П П П 
+ 3 6 D D D 
+ 2 . 9 4 D D D 
+ 4 . 1 8 П П П 
- 4 
+ 2 . 3 6 П П 
+ 3 . 6 0 П П П 
- 0 . 5 8 
Table 2 
Differences in the yield of the parent varieties and of the F j hybrids. 1956/57 
\ »riant 
Weight of grain 
p l a n t 
X 
p F , 
В 1 2 0 1 Knyezsa 
В X к К ж в 
P В 1 2 0 1 
K i i y e z s a 
F, Il X К 
К X В 
1 1 . 3 7 
1 1 . 3 6 
1 3 . 7 0 
1 7 . 3 6 
0 
+ 2 0 П П 
+ 5 3 D D D 
— 0 . 0 1 
+ 2 1 D 
+ 5 3 П С Ш 
+ 2 . 3 3 ( 1 ] • 
- f 2 . 3 4 П 
+ 2 7 П П 
+ 5 . 9 9 D D D 
+ б . о о п п а 
+ 3 . 6 6 D D 
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2. Prompted by the outstanding heterosis effect of one of our combinations (RAJKI, 
E.— RAJKI, S. 1966), we disclose some previous test da ta on the combining ability of F t — and 
part ly F2, as well as F 3 . The F t data generally refer to 40—60, in the last combination shown in 
Tables and Figures, to 80—120 plants, being treated individually and tha t had been sown at a 
spacing of 1 6 x 5 cm. The F2 and F3 da ta refer to trials made with machine-sowing. In these 
trials the plot-size was 28.77 m2 , being laid out in seven serial lattice squares. The experiments 
were made with two Hungarian varieties (Bánkut i 1201 and Fleischmann 481, in the Tables 
and Figures В 1201 and F 481 or В and F), with two varieties from the USA (Early Blackhull 
and Kanred X Fulcaster, EBH and KF), with one f rom Canada (Marquis, M) and a Bulgarian 
variety (Knyezsa, K). 
Table 3 
Differences in the yield of the parent varieties and of the I'\ hybrids. 1956/57 
Var ian t 
W e i g h t of grain 
p lant g 
X 
p Fr 
В 1201 Marquis в X M M X в 
P В 1201 
Marquis 
F j В X M 
M X В 
Differences i 
11.37 
12.51 
12.74 
13.60 
n the yield of the 
+ 10 
+ 12 
+ 2 0 П 
Table 4 
parent varieti 
+ 1 . 1 4 
+ 2 
+ 9 
es and of the 
+1.37 
+0 .23 
+ 7 
F, hybrids. 19 
+ 2 . 2 3 П 
+ 1.09 
+ 0 . 8 6 
56/57 
Variant 
W e i g h t of grain 
p lan t 
X 
P Ft 
E B H F 481 E B H X F F X E B H 
P E B H 
F 481 
F4 E B H X F 
F X EBH 
Differences i 
10.13 
10.71 
13.00 
11.70 
n the yield of the 
+ 6 
+ 2 8 П П 
+ 1 6 
Table 5 
parent varieti 
+ 0.58 
+ 2 1 D D 
+ 9 
es and of the 
+2 .87ЩП 
+ 2 . 2 9 П П 
+ 1 0 
F1 hybrids. 19 
+ 1.57 
+ 0 . 9 9 
— 1.30 
56/57 
Var ian t 
W e i g h t of grain 
p lant 
X 
P Ft 
Knyezsa F 481 К X F F X к 
P Knyezsa 
F 481 
F, К X F 
F X К 
11.36 
10.71 
11.89 
11.03 
+ 6 
+ 5 
- 3 
- 0.65 
+ 11 
+ 3 
+0.53 
+ 1.18 
- 7 
—0.33 
+0 .32 
+ 0.86 
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Table 6 
Differences in the yield of the parent varieties and of the F, hybrids. 1956/57 
Var ian t 
Weight of grain 
plant 
X 
p 
В 1201 K F 
В X K F K F X В 
p В 1201 11.37 _ 
- 2.51ЩП + 3 . 5 6 П Ш П —0.49 
KF 8.86 - 2 2 П П 
— 
+ 6 . 0 7 П П Ю + 2 . 0 2 П 
Fi В X K F 14.93 + 3 1 П Ш П + 6 9 D D D — — 4 . 0 5 П П Ц 
KF X В 10.88 - 5 + 2 3 G - 2 7 П П П — 
Table 7 
Differences in the yield of the parent varieties and of the Ft hybrids. 1957/58 
Variant 
Weight of grain 
p lant 
X 
p F, 
В 1201 F 481 В X F F X В 
P В 1201 7.06 — + 0.51 + 1 . 5 1 D D D + 1 . 4 6 D D D 
F 481 7.57 + 7 — + 1 . 0 0 П + 0 . 9 5 П 
F , В X F 8.57 + 1 8 D D D + 1 2 П — - 0 . 0 5 
F X В 8.52 + 1 7 П Щ П + 1 1 D — 1 — 
Table 8 
Differences in the yield of the parent varieties and of the F, hybrids. 1958/59 
Variant 
Grain yield 
kg 
X 
P F, 
В 1201 F 481 В X F F X В 
J
 В 1201 14.34 — +0 .12 + 0 . 5 9 + 1 . 1 7 0 
F 481 14.46 + 1 
— + 0 . 4 7 + 1 . 0 5 П 
F2 B X F 14.93 + 4 + 3 — +0 .58 
F X В 15.51 + 8 П + 7 D + 4 — 
Table 9 
Differences in the yield of the parent varieties and of the F3 hybrids. 1959/60 
Variant 
Grain yield 
kg 
Ä 
p F, 
В 1201 F 481 В X F F X В 
P В 1201 12.14 +0 .07 —0.11 +0 .09 
F 481 12.21 + 1 — - 0 . 1 8 +0 .02 
F 3 В X F 12.03 - 1 — 1 — +0.20 
F :< В 12.23 + 1 0 + 2 
— 
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Certain combinations showed outstanding (31 and 53%, respectively) and P = 0.001 
also significant yield surplus, i.e. heterosis as compared with the s tandard variety В 1201 
(Tables 2 and 6). The combinations were В 1201 xKnyezsa and В 1201 xKF. 
I t is wor th while to ment ion that in these two combinations a t the levels P = 0.01 and 
0.001, respectively, significant differences in yield could be established between the F t hybrids 
Fig. 1—3. Some properties of the parent varieties and of the F , hybrids. 1956/57, (1. Weight 
of grain/plant, g; 2. Productive tillering, piece; 3. Weight of 1000 grains, g; 4. Spikelet/main ear, 
piece; 5. Grain/main ear, piece; 6. Weight of grain/main ear, g) 
of direct and reciprocal crossings. In the case of other combinations — В 1201 X EBH, EBH x 
F 481, В 1201 X Marquis and В 1201 x F 481 — the heterosis effect was less (26, 21, 20 and 
18%), however, a t the levels P = 0.001, 0.01, and 0.05, respectively, it was significant (1, 3 , 
4 and 7 Tables). In an F t combination — Knyezsa X F 481 — no significant difference in the 
yield or heterosis effect can be proved between the standard parent variety and the F , hybrids 
(See Table 5). 
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Of the yield elements in certain cases the stronger productive tillering, sometimes the 
higher number of grains/plant or the value of the thousand grain weight, and again in other 
cases two or all the three elements together formed the basis of heterosis. (See: 1 — 7 Figures !) 
3. Wi th one combination — В 1201 X F481 — in direct and reciprocal crossings, besides 
F, also in F2 and F3 the yields of the parent varieties and of the hybr ids have been compared. 
Fig. 4—7. Some properties of t he parent varieties and of the F , hybrids . 1956/57, and 1957/ 
/58, respectively (1. Weight of grain/plant, g; 2. Productive tillering, piece; 3. Weight of 1000 
grains, g; 4. Spikelet/main ear, piece; 5. Grain/main ear, piece; 6. Weight of grain/main ear , g) 
From Tables 7—9. it can be seen t h a t inF 3 at the levels P = 0.001 and 0.05, respectively, signif-
icant differences in yield were obtained between the standard parent varieties and the hybrids. 
In F2, however, significant yield-differences at the level P = 0.05 could be established wi th the 
reciprocal hybr id only as against the parent varieties. As to F3 the yield-differences have disap-
peared, in other words, there was no difference between the yields of the varieties and hybrids. 
Essentially, this agrees with the results of similar investigations made by ENGLEDOW—PÁI, 
( 1 9 3 4 ) , H A R R I N G T O N ( 1 9 4 0 ) , S I K K A et al. ( 1 9 5 9 ) a n d STUBER et al. ( 1 9 6 2 ) . 
* 
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Prepared b y the Agricultural Research Ins t i tu te of the Hungar ian Academy of Sciences, 
Martonvásár . 
E . RAJKI , S . R A J K I 
R E F E R E N C E S 
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Hung. 15, 1 9 9 - 2 1 4 . 
SIKKA, S. M.—JAIN, K. B. L.—PARMAR, K. S. (1959): Evaluation of t h e Potentiali t ies of 
Whea t Crosses Based on Mean Parenta l and Ea r ly Generation Values . Indian J . Gen. 
and PI. Brd . 19, 150—170. 
STUBER, C. W . — JOHNSON, V . A . — SCHMIDT, J . W . ( 1 9 6 2 ) : G r a i n P r o t e i n C o n t e n t a n d i t s 
Relat ionship to Other P l a n t and Seed Characters in the P a r e n t s and Progeny of a 
Cross of Triticum aestivum L . Crop Sei. 2, 506—508. 
V A R I E T A L SYSTEMATICA O F C H I C K L I N G V E T C H ( L A T H Y R U S SATIVUS L.) 
Al though the Lathyrus L. genus contains manifold species and chickling vetch belongs 
to the oldest cu l t iva ted plants, the var iabi l i ty range of the species is poor . The most complete 
enumera t ion of the intraspecific t a x a is found in the book of ASCHERSON—GRAEBNER (1906— 
1910). The f i rs t r a the r complete discussion in Hunga r i an (MÁNDY 1943) has used the d a t a 
par t ly of this work and partly of HEGI (1924) specifying mostly the t a x a impor tant f rom the 
point of view of p lan t production. 
According to ASCHERSON—GRAEBNER (1906—1910) the most i m p o r t a n t varieties are 
the following: 
var. amphicarpus (L.) Coss. an ecologically in teres t ing varietas in t h e eastern and sou th-
ern regions of the Mediterranean. I t s flowers wi th rudimentary corolla develop in the soil 
where its f ru i t s r ipen as well. 
var . angustatus Sèr. ( = var . stenophyllus Boiss.) with only nar row leaves (1.5—3 m m 
wide) and wi th shor t peduncled f lowers not larger t h a n 1.2 cm. (HEGI 1924). 
var. obtusatus (Alef.) A. et G. on the lower leaves of which the folioles are elliptic while 
on the upper ones broad-lanceolate. Grows wild in Spain . 
var . stipulaceus Willk. wi th considerably e longated stipulae which are either longer 
t han the petioles of all leaves or only t h a n those of the upper ones. 
The rachis is thread-like th in and longer t h a n the leaf. A native of Spain. 
HEGI (1924) introduces also t he following va r i e ty : 
var . pseudocicera Schust. which in its format ion is very suggestive of the species Lathy-
rus cicera L. b u t the wing plates of i t s rough stems are much wider a n d also its sheath more 
pinnate . 
The earlier system (ASCHERSON—GRAEBNER 1906—1910, HEGI 1924) did not organi-
cally insert the cul t ivated varieties in to the system published but re fe r red to these as to t he 
forms (f. albus, f. coloratus and f. coeruleus) of the species. MÁNDY (1943) deemed it necessary 
to group the fo rms into the taxon v a r . communis My. In conformity w i t h the newer rules of 
nomenclature t he la t te r classification has been revised, enlarged and the more important var ie-
ties ranged in to the modern var ie ta l system. The sys tem of the cu l t iva t ed varieties is the 
following: 
convar. communis My — cul t iva ted chickling ve tch . The provars and varieties r anged 
here are the following: 
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provar. albus (A. e t G.) My. The flowers and seeds are whi te (at most the lat ter are of a 
pale yellowish, greyish or greenish shade). The plants are 50 — 70 cm high. Varieties (in brackets 
the place of origin): 
Blanche de Maroc (GDR) 
С. 53—54 (Cyprus) 
Elin Pelin (Bulgaria) 
I. C. 423 (USSR) 
Karcagi (Hungary) 
Kinalsky 7 (USSR) 
Kraftborn (GDR) 
Krasnodarskaya 1 (USSR) 
Krasnodarskaya 55 (USSR) 
Sadrinskaya (USSR) 
Saranskaya mestnaya (SSSR) 
Sennaya 1122 (USSR) 
Stepowy (GDR) 
Stepnaya 12 (USSR) 
Stepnaya 21 (USSR) 
Stepnaya 287 (USSR) 
Stepovoya (USSR) 
í íTarnaszentandrúsi , , local variety (Hungary) 
provar. leucanthus My. The flower is white, the seed b rown . Variety: Borovo (USSR), 
provar. coloratus (Sèr.) My. The corolla is white but interwoven with blue or red veins. 
The seed is light or dark brown spotted. Var ie ty: Tarpeskaya (USSR). 
provar. roseus My. The flowers or only some petals are pink. The seeds are whitish or of 
pink hued. Variety: "Krim-Cherson" local var ie ty (USSR) ( the seed originates f rom Berlin). 
provar. coerulescens My. The corolla of the flowers is light blue, the seeds white. Varieties: 
"Acsai" local variety (Hungary) 
Ariana (Bulgaria) 
Favetta (Portugal) 
Golubka (USSR) 
Gorohovidnaya (USSR) 
Hesa Buntblühende ( -= Giessener Bunte 'Pla t t -
erbse; GDR) 
I. C. 77 (India) 
Lentille de Espagna (Portugal) 
T. 4103—1 (India) 
provar coeruleus (A. e t G.) My. The corolla of the flowers is bright blue, blue or violet. The 
seeds are smaller, marbled with dark brown. Cultivated mainly in India, Ethiopia and North 
Africa. Varieties: 
Canberra City (Australia) 
Cicharo (Argentine) 
Egypt (Australia) 
I. C. 4 (India) 
Prepared by the National Institute 
I. C. 1651 (India) 
Sanganak (Iran) 
'•'•Szentesi" local va r ie ty (Hungary) 
T. 5005 (India) 
>f Agrobotany, Tápiószele. 
G Y . MÁNDY 
R E F E R E N C E S 
ASCHERSON, P . — G R A E B N E R , P . ( 1 9 0 6 — 1 9 1 0 ) : S y n o p s i s d e r M i t t e l e u r o p ä i s c h e n F l o r a . B d . 6 . 
Abt . 2. 1003—1004. Engelmann, Leipzig. 
H E G I , G . ( 1 9 2 4 ) : I l l u s t r i e r t e F l o r a v o n M i t t e l - E u r o p a . 4 / 3 , 1 6 0 4 — 1 6 0 6 . U n v e r ä n d . T e x t -
Nachdruck 1964. Hanser . München. 
MÄN'DY GY. (1943): A szegesborsó. (The Chickling Vetch.) Köztelek. 43, 48. Sep. 1 - 8 . 
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T H E HISTOCHEMICAL INDICATION O F A L D E H Y D E S IN THE V O L A T I L E OIL 
CANALS OF CORIANDRUM SATIVUM L. 
The histogenetic examination of the volatile oil canals of coriander mus t be accompanied 
by the histochemical examination of the contents of these canals. According to the data of 
CARLBLOM (1936) approximately 95% of the volatile oil of the green coriander is composed of 
aldehydes. According to the study of REISCH el al. (1965) 60—80% of the volatile oil of the over-
ground pa r t of green coriander is composed of a mixture of aldehydes which can be precipitated 
wi th dynitro-phenylhydrazine and determined by column-chromatography. As i t is known the 
aldehydes react with Phenylhydrazine fo rming phenylhydrazone; these are crystalline com-
pounds slightly soluble in water. The a ldehydes similary reac t with such der ivat ives of phenyl-
hydrazine in which different subst i tuents are linked to the phenol radical. T h e hydrazones 
gained f rom dinitro-phenylhydrazine are characterized by their easy crystall ization (BRUCK-
NEB 1954). The 2.4-dinitro-phenylhydrazine is used for the indication of a ldehydes in thin-layer 
chromatography (generally 5 /IG of a ldehydes are applied to the layer) (STAHE 1962). Yellow 
or orange spots indicate the presence of aldehydes. 
Sensitivity, ability to crystallize and in view tha t t he compounds are coloured make it 
advisable to t ry 2.4-dinitro-phenylhydrazine as a histochemical reagent. The reagent has been 
made according to STAHL'S (1962) prescript ion, i.e., 0.4% of 2.4-dinitro-phenylhydrazine was 
dissolved in 2 N hydrochloric acid. The solution can be kep t for a long t ime. T h e precipitate 
separat ing upon standing was filtered immediately before using. 
The volatile oil of coriander not y e t flowering was distilled by steam a n d then checked 
how it behaved when adding the reagent . A t first the reac t ion was slow on account of the 
hydrophobic property of the volatile oil, b u t 2—3 minutes la ter a brown crystal l ine precipitate 
separated on the slide. The oil of the ripe f r u i t , 66—80% of which is Iinalool (a te r t ia ry alcohol) 
does no t react. If the section of the coriander stem is placed in 2.4-dinitro-phenylhydrazine, 
a brownish precipitate will appear in the volatile oil canals. If the oil does not become smeared 
when making the section the brown crystall ine precipitate is visible only in t h e canals, other-
wise it is formed elsewhere, too. The reagent stains the lignified cell walls rus t -brown in 1 or 2 
minutes while the non-lignified cell walls are not dyed. In the cross-section of the stem of the 
anise used as control no precipitate separates under the effect of the reagent fo r as it is known 
the volatile oil of anise contains anethole in large quantities and this is not an aldehyde. If we 
do no t examine f reehand sections but ones made with freezing microtomes, w h e n freezing the 
mater ia l , we should then use a honey-thick solution of gum arabic as an auxi l iary (SÁRKÁNY— 
SZALAI 1964), which solution may be preserved with carbolic acid. The muci lago gummi ara-
bici has been prepared according to Pharmacopoea Hungarica (1954). The cross-sections have 
been placed immediately into the reagent , the mucilago gummi arabici does n o t interfere with 
the reaction. If the preparat ions are w a n t e d to be made permanent the coverslips must be 
mounted to prevent the solution from evaporat ing and so t h a t the crystals of t h e surplus rea-
gent should not separate . Synthetic enamel paint was quite useful for this purpose . 
The histochemical reaction has also been tested by thin-layer chromatography, but this 
is beyond the scope of the present s tudy and has to be t rea ted in a future w o r k (LASSÁNYI— 
LŐRINCZ: Test on terpenoids present in p a r t s of Coriandrum sativum L. I I ) . 
Thus my s tudy shows that the hydrochlorate solution of dinitro-phenylhydrazine is 
suitable for the histochemical indication of aldehydes in coriander oil. 
* 
Prepared by the National Ins t i tu te for Agricultural Quality Testing, Budapest . 
Zs . LASSÁNYI 
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A P L E A FOR INTERNATIONAL COOPERATION AND COORDINATION O F VARIETY 
T R I A L S 
Results of the First International Symposium on P l a n t Variety Trials 
The National Ins t i tu te for the Qualifying of Variety and Breeding Techniques in Agri-
culture initiated a symposium, the first of its kind, held in Budapest a t the Hungarian Academy 
of Sciences between June 6 and 8, 1966. After the opening speech of PÁL LOSONCZI, Minister 
of Agriculture, the introductory presentations were given by S. KAPÁS, director of the host 
institute, by K. S. NAZARENKO, Ail-Union Deputy-Minister of Agriculture in the Soviet Union 
and by J . A. HOGEN ESCH, Assistant Director of the Institute for Variety Trials in Holland. 
After the plenary session the following authors read their papers PFEIFFER, С., STEINECK, 
О . , T E L E K I , S . , WENZL, H . ( A ) ; MITKOV, T . , MURATZOV, T . G . ( B G ) ; CSERNYENKO, M . K . , 
D Y A N E L I J E , Y . S . , GODUNOVA, K . N . , K A P C I N E L , M . A. , KOTOV, A . F . , KRESTNYIKOV, A . D . , 
STARCHENKOVA, M . Y . , ZAKOLOGAJNY, Y . I . ( U S S R ) ; FORAL, A . , POSPISLOVA, D . , ROD, J . , 
SCHMIDT, J . ( C S ) : BECKER, H . , BRAUN, H . , FISCHBECK, G. , G E I D E L , H . , H A U F E , W . , HERR-
MANN, P H . , HILLMANN, H . D . , HÜBNER, R . , V. KAMEKE, D . , v . MÜLLER, A . , NAUMANN, G . , 
v . ROSENSTIEL, K L . , R U N D F E L D T , H . , S IEVERS, E . ( G F R ) ; BÄTZ, G . , BURGHAUSEN, R . , EHREN-
PFORDT, У . , ENDERLEIN, G . , FÜRSTE, К . , G A L L , H . , GRIESSE, I . , MEINEL, A . , MIHATSCH, H . , 
MÖBIUS, H . J . , NEUMANN, D . , RÜTHER, H . a n d K o s s , U . , SCHULZE, J . , THOMAS, E . , WUTZIG, 
H . , ZIMMERMANN, К . F . , ZWICKER, R . ( G D R ) ; BERTHET, R . , ETCHEBARNE, J . ( F ) ; ELLIOT, 
С. S . a n d H O R N E , F . R . , EMECZ, T . I . , SMITH, L . J . ( G B ) ; ANTAL, J . , BALLA, L . , BARABÁS, Z. , 
BARADA, L . , BÁLINT, А . , В Е К Е , F . , BERKÓ, J . , BLASCSÓK, G Y . , BÓCSA, I . , CSELŐTEI, L . , 
E I F E R T , J . , M r . a n d M r s . E . BÁLÓ, GÄRTNER, К . , HINFNER, К . , JÁNOSSY, A . , KANIZSAY, J . , 
KAPÁS, S . , KATONA, J . , K i s s , Á . , K i s s , I . E . , KOMJÁTHI, I . , KOZMA, P . , LELLEY, J . , L IGETI , L . , 
N É M E T H , L . a n d TOMCSÁNYI, P . , O'SVÁTH, J . , PENYIGEY, D . , PETHŐ, F . a n d B U B Á N , T . , 
R A J K I , E . a n d R A J K I , S . , ROSTA, K . , SÁRVÁBI, I . , SVÁB, J . , SZABÓ, M . , SZERAFIN, J . , TAMÁSSY, 
I . , TASNÁDI, E . , TÉTÉNYI , P . , TOMCSÁNYI, P . , WELLISCH, Р . , ZACHÄR, GY. ( H ) ; F E N A R O L I , L . , 
PIACCO, K . , ROFFI . R . , T I N A R E L L I , А . , ( I ) ; VELDHUYZEN VAN Z A N T E N , J . E . , VERDOOREN, L . R . 
( N L ) ; B I L S K I , E . , DOMCHOWSKI, K . , DZIECOL, W . , PIECHOWIAK, K . , VIRION, J . ( P L ) ; MANNER, 
R . ( F i n l a n d ) ; BULA R . J . ( U S A ) a n d R E P A N S E K , Y . ( Y U ) . 
Approximately 102 foreign experts f rom 14 countries and c. 300 Hungar ian experts 
part icipated in the sessions. The freely-chosen topics centered around the following general 
themes in the order given: 1. general significance and organization of variety trials; 2. methods 
of variety trials held under field conditions; 3. horticulture; 4. f ru i t and grapes; 5. variety 
preservation, variety degeneration; 6. pota toes; 7. legal problems of variety protect ion and 
8. breeding, genetics. In addition, two films were shown on the mechanization of p l a n t breeding 
and pota to production in France. The representatives of several countries reported on plant 
breeding and growing, production for conservation, state control, the particular organization 
and system of variety trials and recognition, the national network of experimentat ion and 
si tuation in international experimentation. The participants spoke about their research on 
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cereals (winter whea t , hybrid wheat, rye , triticale, bar ley, rice, sorghum), maize (variety, 
hybr id , silo), sugar beets, potatoes, fodde r plants (lucerne, clover and grasses), horticultural 
p l a n t s (cabbage, tobacco, mustard), f r u i t varieties and viniculture and their work, results, 
suggestions and requirements concerning these latter two or they described how useful their 
me thods proved to he in these cultures. 
The most general phenomenon no ted during the Symposium was the general spread of 
the polyfactorial principle and the need for the complex study of phenomena. Authors treating the 
m o s t diverse themes claimed that in experimentation it is necessary to s tudy and evaluate no t 
only the yield but also as many of its components as possible (as well as supplementing them 
w i t h studies carried ou t in the labora tory , greenhouse and climatic chambers) . The various 
cr i ter ia of development must be used in proving quant i ta t ive differences b u t the variability of 
every measurable or examinable proper ty is important especially for breeding and variety recog-
ni t ion . Several au thors emphasized the importance of adequate arrangements. The method of 
examination of var ie ty experimentation may be regarded as a multi-stage selection and as the 
examinat ion is proceeding, the employment of different arrangements may be useful. Polyfac-
tor ia l arrangements m u s t be given grea ter emphasis than before in order to reveal the differ-
ences in genotype. Polyfactorial exper iments are also indispensable for horticulture. Because of 
t he increasing prominence of the polyfactorial approach and economic aspects the defining of 
the response surface should be focussed on. 
The complete, ecological characterization of varieties seems necessary whenever it is pos-
sible. In addition to the examination a n d treatment of growth and development the environ-
men ta l (pedological, cliinatological) f ac to r s ought to be increasingly respected. The countries 
involved in production should be fully informed about t he results. 
In case of f ru i t , grapes, and horticultural produce most affected by changes of value 
according to quality and season the contracted economical values proposed by Hungary came 
in to general use. In addit ion to product ivi ty a single index should be used for the values expres-
sing both qualitative properties and expenditures. The breeder should evaluate several factors 
of yield from an economic angle, too. 
The lecturers discussed the economy of the individual experiment as well as the series of 
experiments. The great number of localities and years is more important t h a n the large number 
of replicates in an experiment. Several contributions t rea ted how we can conclude for the opti-
ma l allocation of experimental resources f rom the adequate experimental s tock. For the sake 
of economy they suggested the introduct ion of "composite design" and of the non-ortogonal 
t r ia ls and polyfactorial experiments wi thou t replicates. 
The automation of data processing is indispensable in these versatile studies necessitated 
b y modern research. Researchers mus t be well prepared for using the most modern methods; 
t h e y must become very familiar with the possibilities provided by technology and must overcome 
thei r reluctance to using such methods. I t is important t h a t punch cards and electronic brains 
m a y be used in the experimenting agricultural institutes themselves. The best results can na tu-
ra l ly be achieved by high-power computers . For the sake of automation it is desirable to typify 
a n d mechanize fu ture experimentation as far as possible. 
The international control of the varieties was treated in accordance wi th the "Paris Con-
ven t ion" . It has been manifested tha t t he international and economic solution of the problem 
of varieties cannot be carried out wi thout solving the legal issues involved. Should the Sympo-
s ium have failed to f ind a solution to these it would — however — be advisable to coordinate 
the study of national and foreign varieties as ivell as to use a uniform method. The more precise the 
breeder is in carrying ou t his tests, the less rigid will be the process of variety experimentation. 
After the three-day conference t he participants were introduced th rough field trips t o 
the practical work of variety trials in Hungary . 
J . O'SVÁTR 
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T H E E F F E C T OF VARIOUS ANTI-METABOLITE IN T H E COURSE 
O F V E R N A L I Z A T I O N 
Many authors have studied the relation of nucleic acids and vernalization. KONAREV 
(1954) f ind a higher R N A content during the vernalization of winter wheats. MARKOWSKI— 
MADEJ (1962) observed also on the spring forms the change in the examined P fract ion due to 
cold. No quant i ta t ive differences were found by FINCH—CARR (1956) between unvernalized 
and vernalized plants in content of DNA and RNA in winter rye. GÜNTHER (1963) reported 
on similar results on compounds containing P especially R N A and DNA. The la t te r authors 
did not f ind an essential difference between the spring and winter forms or ra ther the observed 
changes were not characterist ic of vernalization. Both suggested the possibility of the synthesis 
of specific nucleic acids. 
Many authors demonstrated the relationship between the photoperiodic induction and 
R N A o r D N A ( B o p p 1965). Less da ta are available on vernalization. DÉVAY(1965) used various 
inhibitors (Natr ium arsenate, t r ipaf lavin, acridin orange, Chloramphenicol, AgN0 3 , D N P ) 
demonst ra ted tha t the biochemical mechanism of vernalization is partially connected with the 
metabolism of nucleic acid. SUGE—YAMADA (1965) observed the inhibitory effect of 2-thioura-
cyl on winter wheats and this makes probable the relation between vernalization and RNA. 
In the present paper I would like to present the results obtained while the inhibitors 
were being dosed dur ing the various phases of vernalization. В 1201 winter wheat was used as 
subject . The young p lan t (at the two leaf stage) was vernalized at 2° С on an 8-hour day lenght 
in a climatic chamber. The degree of vernalization or ra ther the extent of inhibition was mea-
sured by the time of the appearance of the flower primordia (day-lengh 16 hours, a t a tempera-
ture of 17° C) (DÉVAY 1965). The vernalization requirement of В 1201 winter wheat in the 
p lan t stage at 2° С in short day (8 hours) is 28—30 days (DÉVAY 1965). 
The inhibitors in the form of a fine spray were applied at the 1st, 7th, 14th, and 21st 
days of vernalization, then the cold t r ea tmen t was continued ower a period of seven days. 
Af terwards all the p lan ts were kept for fur ther days at 15° С and then they were grown on long 
day a t 17° С until the appearance of the flower primordia. At the beginning and the end of and 
immediately after the 6-day cultivating a t 15° С (i.e. the stabilization of vernalization) ant i-
metaboli te t rea tments were used for the elucidation of the possible processes involved in the 
stabilization of vernalization. The measurements of inhibition were compared to the control 
p lants t reated with distilled water. 
The results of the experiments are summarized in Fig. 1. The ant imetaboli te concentra-
tions use did not cause more than a 20% inhibition of growth. 
The inhibitors of nucleic acid and protein synthesis showed a different effect in the 
various phases of vernalization. A strong inhibition was found when 2-thiouracyl a t the begin-
ning of cold induction, and during the photoperiodic induction was used. The most intensive tliio-
acetamide inhibition occurred during the f i rs t few days of cold induction. Low concentrations of 
digitonin (a disorganizer of mithochondrium structures) a t the beginning of vernalization 
st imulated the vernalization and during stabilization showed a strong inhibition. Chloram-
phenicol inhibition was evidenced primarily during the middle phase of vernalization although 
a definite inhibition could he observed at the beginning of the induction period when a higher 
concentrat ion was used. 
On the basis of the effect of the inhibitors it can be concluded tha t during vernalization 
specific RNA synthesis takes place a t the beginning of cold induction. This is followed by the 
synthesis of probably also specific proteins whose existence was demonstrated in previous publi-
cations (DÉVAY 1965a, 1965b, 1966). The effect of thioacetamid and digitonin points out the 
need for the examinat ion of the role of the nucleolus and the mitochondria. 
* 
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Fig. 1. The Effect of Dif ferent Metabolic Inhibi tors in t h e Processes of Vernal izat ion (ver-
nalization of green plants) 
Prepared by the Agricultural Research Ins t i tu te of the Hungar ian Academy of Sciences, 
Martonvásár . 
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CYTOLOGICAL EXAMINATION OF T H E D I F F E R E N T I A T I O N AND FUNCTIONING 
GLANDULAR HAIRS OF MELANDRIUM ALBUM 
The glandular hairs on calyx of Melandrium album (Mill.) Gracke are composed of a 
developed form of basal cell, a few cylindrical stalk cells and a single, spherical, head-like 
glandular cell. In the cytoplasm of the cells of the stalk there are large vacuoles and the flowing 
cytoplasm contains several chloroplasts. The head-like glandular cell is completely filled up 
with a thick, apparently granular yellow cytoplasm unlike the stem cells. 
Fig. 1. Developing glandular hairs. In one of 
them we see the apical cell in the initial stage 
of becoming round . Magnification c. 800 X 
Fig. 2. Inequally divided apical cell. 
Magnification c. 800 X 
First we have examined the differentation of gland cells and in particular the role of 
inequal division in the living cells during this process. We have discovered tha t differentiation 
begins with the movement of the nucleus to the apical portion of the terminal cell of the devel-
oping glandular hair, then the apical portions of the cell gradually become rounded (Fig. 1). 
Simultaneously the volume of the nucleus and nucleolus also increases. Once the terminal cell 
of the hair assumed a small, head-like shape an inequal cell division is taking place resulting in 
the development of a larger cell a t the apex and a smaller one at the stalk (Fig. 2): fur ther only 
the larger apical cell will develop into a glandular cell and the smaller one becomes a stalk cell 
containing chloroplasts. The nucleus of this lat ter becomes similar to those of the other stalk 
cells. From this it has been concluded that the peculiar growth taking place in the terminal cell 
of the developing hair, i.e., the rounding-off in the apical section of the cell, is not an immediate 
antecedent of the formation of the actual gland cell. The differentiation of the gland cell is 
the consequence of the mentioned inequal division. This circumstance agrees with the results 
of several other examinations according to which the development of new cell types is due to 
inequal d iv i s ion (BÜNNING 1958, UPHOF 1962, BLOCH 1965). 
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The second part of our examination treats those structural changes (also in vivo) which 
are related to t he start of the functioning of the gland cell or rather which can be noted during 
the process of secretion. In this regard it should be first of all mentioned that the nucleolus 
becomes considerably larger; this is likely to be related to the beginning of the intensive produc-
tion of the cell. (Fig. 3). In the following, elongated, needle-like crystals appear in the cyto-
plasm forming frequently clusters (Fig. 4). Crystal formation may be regarded as the sideprod-
uct of the peculiar metabolism of the gland cell. 
Fig. 3. Funct ioning glandular cell with very 
enlarged nucleolus. Magnification c. 800 x 
Fig. 4. Functioning glandular cell containing 
crystals. Magnification c. 800 x 
At the beginning, the crystals have a swaying motion showing tha t the cytoplasmic mat-
ter is also in mot ion . This seems to suggest a less viscous state of cytoplasm. As soon as secretion 
sets off through the cell wall the visible motion of the cytoplasm ceases and apparently a perfect 
state of motionlessness sets in. Microcinematographic shots of the gland cells were taken in 
this state (one picture every four seconds). When projecting the film at normal speed (22 pic-
tures per second) we obtained an acceleration of approximately 100 times. The accelerated micro-
cinematographic shots proved t h a t the entire substance of the apparently motionless cytoplasm 
was in a very intensive state of motion. Neither the seed nor the quali ty of this motion can be 
equated with t h e rotary or circulatory plasma f low; it seems to be a swaying and somewhat 
irregularly swirling motion. The plasma motion microcinematographically is characteristic of 
the functioning gland cells and it is possibly related to the secretion of mucous. 
* 
Prepared by the Depar tment of Applied Botany and Histogenesis L. Eötvös University 
and Instrumentat ion Service of the Hungarian Academy of Sciences 
L . F R I D V A L S Z K Y , J . N A G Y , Z . N E M E S 
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Taxonomic place: Hordeum vulgare L. convar. vulgare MSF var. parallelum Körn. (MANS-
FELD 1 9 5 0 ) . 
Origin: developed from a local var ie ty of Csongrád county with individual selection. 
Beginning of breeding: 1935, Sopronhorpács. 
Breeders: j" KURT SEDLMAYR, ANTAL CSITKOVICS, Sopronhorpács; var ie ty maintaining breed-
e r : GÉZA GRÁTZOL, S o p r o n h o r p á c s . 
State qualification: first certification 1944, first en t ry into the state register 1947: s ta te regis-
tered improved variety (KAPÁS et al. 1965). 
General characterization : dual-purpose six-rowed fodder barley (which, however, develops more 
poorly and yields less in spring seeding), medium winter-hardy (hardly suffers damage 
under snow cover), of rapid development, ear ly ripening, productive. 
Morphological description : 
Root system: vigorous, deeply penetrating. 
Shoot system: in autumn-seeding of rapid initial development and vigorously tillering, 
of dense stand, bu t in spring-seeding its development is protracted and a l though 
L É D E C I B E T A Ő S Z I Á R P A 
(IVinter Barley I.édeci Beta) 
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more poorly tillering its stand is th inner and the lateral shoots rarely develop 
ears. I t s early growth type is of p ros t r a t e character. 
Stem: 108 cm on the average (ranging between 104 and 117 cm), long, vigorously devel-
oped bu t liable to lodging (value: 1.9—2.7; 5 = perfectly stable). The nodi are 
cylindrical. The ear-bear ing internode below the ear runs straight, on the apex 
the "co l la r" is of closed "A"- type (ABERG—WIEBE 1948). 
Foliage: dense. The leaf-blade is broad (15—22 mm), of medium green colour, l inear-
lanceolate. The leaf shea th naked, waxed . The flag leaves broad, short, the i r 
b lade twisted; the ear is directly above. The auricles of the uppermost leaves are 
of red (anthocyan) colour at earing. 
Ear: bending down, sometimes irregularly six-rowed. Mean length 6.8 cm. The awns are 
very long (even the lower ones reaching the apex of the ear) , similarly to t h e ea r 
are s t raw yellow, only the apical pa r t is of dark red shade. Every spikelet of the 
ear awned; the awns rough to the end . The ear uniformly filled with spikelets , 
the i r number is 25—47. On the basal p a r t the number of sterile spikelets is gener-
ally 4. In ripe condit ion the spikelets are shedding. The rachis runs s t ra igh t ly , 
the edge of its members is glabrous, the lower one short a n d straight. The g lumes 
are narrow, awn-shaped, on their apex a t the plate a longer beard. The p l a t e of 
the glumes is glabrous. Grain weight per ear 1.6—2.0 g. 
Caryopsis: is covered by lemmae. The grain wi th lemma is large, full, wide spindle 
shaped. I ts colour is s t raw yellow, i ts surface glabrous. Thousand grain we igh t 
is 39.7 g on the average (ranging be tween 36.2—45.3); hi weight 61 — 69 kg 
(HORVÁTH 1957, 1963). In the grains the digestible protein is 6.9—8.6 per cen t , 
s ta rch value 65—73 kg. 
Biological characters : 
Germination: its cardinal points : minimum 4° C, optimum 10° C, maximum 40° C. T h e 
period of germination in the optimum is 3—4 days. Dormancy of seed depending 
o n s e e d i n g d a t e 5 9 — 8 8 d a y s (MÁNDY 1 9 6 6 ) . 
Vegetation period: from seeding to earing 244 d a y s (ranging f rom 235 to 255 days) f r o m 
seeding to waxen r ipeness 262—269 days . A readily adap t ing variety but of la te 
development (ripening) (HORVÁTH 1963, MÁNDY 1965). 
Development : in autumn-seeding rapid and vigorous, still i ts shooting, earing and 
ripening is medium late . In spring-seeding development is protracted, therefore 
a u t u m n - s e e d i n g i s m o r e a d v a n t a g e o u s (HORVÁTH 1 9 6 3 , K A P Á S et al. 1 9 6 5 ) . 
Winter hardiness : medium. Winter killing may be w i t h o u t snow cover 32—43%, under snow 
cover 2—24 per cent (HORVÁTH 1954, 1957, 1963). Thinning o u t during the win te r is 
compensated by the development of many la tera l shoots (KAPÁS et al. 1965). 
Resistance to diseases: sensitive to mildew, medium resis tant to loose s m u t (KAPÁS et al. 1965). 
Demands on farm technology: 
For seeding the favourable period is in H u n g a r y beginning of October (MÁNDY 1965). 
Seed requirement 2—2.5 million germs per cad. hold* (KAPÁS et al. 1965). I n 
excessively early seeding the stand will be luxuriant and winter killing is more 
considerable. Tolerates late seeding readi ly . 
For soil moderately demanding but best yielding on good wheat soils. On soils poor in 
nu t r i en t s utilizes chemical fertilizers (part icularly N-fertil izer) very readily (KA-
PÁS et al. 1965). 
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Productivity in au tumn seeding higher. One of the most productive Hungarian varieties. 
Straw yield m a y range from 27.5 to 41.8 q/cad. hold,* grain yield f rom 11 to 
23 q/cad. hold.* Grain to s traw ra t io : 29—40 per cent: 60—71 per cent (HOR-
VÁTH 1954, 1957, 1963). 
1 cad. hold = 1.422 acres 
Growing district: May be successfully grown on the whole territory of H u n g a r y (KAPÁS 
et al. 1965). 
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ÁGOSTON ZIMMERMANN 
(1875 — 1963) 
Ágoston Zimmermann, Kossuth prize-winning academician, retired uni-
versity professor, honorary doctor of the Veterinary College, honorary member 
of the Natural Science Society, of the Anatomische Gesellschaft, and of the 
Royal College of Veterinary Surgeons, London, possessor of the Order of La-
bour, died in Rudapest after a long illness on October 6, 1963 at the age of 88. 
With his death the Hungarian Academy of Sciences lost its nestor and the Ve-
terinary College and Hungarian and international scientific circles lost an out-
standing, respected member. 
Ágoston Zimmermann was born in Mór on December 3, 1875. He finished 
his veterinary studies in 1895 with excellent marks and in 1896 he began 
government service. First he was a demonstrator at the Veterinary Academy, 
then in 1903 he became an assistant teacher. In the same year he became doctor 
summa cum laude at the Faculty of Arts. In 1904 he earned his qualification 
as honorary lecturer at the Veterinary College while in 1910 at the Faculty of 
Arts in comparative anatomy and embryology of vertebrates. He participated 
in study tours abroad: he was at the Institutes of A n a t o m y in Rerlin, Dresden, 
Giessen, Vienna and at the zoological station of Naples. In 1910 he was appoint-
ed the successor of Prof. Réla Nádaskay as professor of anatomy and embryol-
ogy at the Veterinary College. During his professorship he was made the head of 
the Dept. of Zoology of the University of Rudapest. He was also a lecturer at 
the Dept. of Riology and Earth Science of the University and in addition to 
this at the Dept. of Àgriculture of the Faculty of Economics. Here he received 
the title of university professor. In 1933 he became Rector of the Veterinary 
College and on this occasion he received the highest distinction for his outstand-
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ing work in the field of veterinary science and education. In 1939 — 1940 lie 
became the Rector of the József Nádor University of Technology and Science. 
Earlier he had been president then, at the centenary, honorary member of the 
Natural Science Society. When he received the Kálmán Szily award. In 1922 
the Hungarian Academy of Sciences, after being recommended b y Prof. Len-
liossék, elected him a corresponding member, then in 1934 a regular member 
and in 1942 an honorary one. A member was he elected after the Liberation in 
the reorganized Hungarian Academy of Sciences. 
He became an honorary member of the Royal College of Veterinary Sur-
geons, London, and of the Anatomische Gesellschaft (1952); a member of the 
National Council for Higher Education, the Experts' Committee of the Nation-
al Museum; secretary-general and honorary member of the Hungarian Nation-
al Veterinary Association, secretary of the International Veterinary Congress 
and vice-president of the International Zoological Congress. In 1953 the Presid-
ium of the Hungarian People's Republic awarded him the Order of Labour. 
In 1965 the Eötvös University awarded him a "golden diploma", the Veteri-
nary College a "diamond diploma" and in 1963 the Veterinary University pre-
sented him with an "iron diploma". In 1962 this latter institute conferred on 
him an honorary degree. In 1957 the Council of Ministers awarded him a Kos-
suth Prize. 
In 1946, after half a century of excellent work in the field of education 
and research, Ágoston Zimmermann retired at the age of 71 but he continued 
to work in his f ield at the same strenuous pace. 
He began his career as an anatomist with serious and thorough ground-
ing. His devotion to science inspired him to do additional work. He was proud 
of his institute which, as he noted, seemed small in comparison to foreign insti-
tutes : nevertheless he became so attached to it in thought and work that 
—although national and international universities made him m a n y offers — he 
could not be separated from his department which he had developed with 
devotion and great sacrifice and in behalf of which he had exerted his best 
efforts. He believed ceaseless, self-sacrificing, quiet and methodical work, 
thorough knowledge, order and discipline of work to he the factors which spur 
one on to completing a task and can teach a quiet, balanced life devoted 
to work. 
As an educator he used to lecture on descriptive, comparative and topo-
graphical anatomy and on embryology. Under his direction a new spirit arose 
in the work of the institute. He extended the anatomy course to four terms. In 
the first two semesters he was teaching systematic and comparative anatomy 
and in the third and fourth semesters topographical anatomy and embryology. 
His lectures were characterized by careful planning, organization, em-
phasis on the essential and a regular and constant survey of contemporary 
literature. He attempted to make study easy b y encouraging the active partic-
ipation of the students. He wanted them to understand the working of the 
l iving organism and to seek the conditions of life in this apparently dry mor-
phological science. Besides descriptive anatomy there was always room for the 
biological method of discussion and views. Thus he raised anatomy above its 
mere descriptive aspects to a higher plane, to the level of an explanatory science. 
The well-built system of his lectures made allowances for the knowledge un-
avoidably necessary for both the practical act ivi ty and scientific research of 
the veterinary surgeon. With the aid of his educational principles formulated 
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throughout many years of experience he succeeded in teaching his students 
what and how and with what aim they had to learn. 
He was conscious of the fact that the other disciplines are based on anat-
omy, so he taught it in a practicable way , selecting and grouping the material 
and emphasizing the important data. His lectures were clear, exciting, provoc-
ative, they held the interest of his students , who keenly concentrated on them 
and willingly or unwillingly were under the influence of his organically built 
lectures. 
He used to say that "Lectures are made productive by practice" and for 
this reason he took them very seriously. He always participated in laboratory 
practice. This he regarded traditionally as his main duty . In such a w a y he got 
closer to his students while being able to assert his educational principles. As an 
able pedagogue he taught his students to work on their own initiatives, to be 
methodical, exact; the students attended his classes at the dissecting room not 
under compulsion but for the sake of interest and in order to foster their own 
knowledges. 
To make teaching even more successful he set up a collection, a sort of 
museum which was acknowledged also in foreign countries. In such a w a y he 
realized the essential requirement in the teaching of anatomy: "What cannot 
be illustrated, ought not to be said." 
His textbooks mainly treated comparative anatomy, embryology of 
domestic mammals. Thus the purpose of education was served primarily b y his 
"Háziállatok anatómiája''' ("The Anatomy of Domestic Animals" published in 
editions) the 11 Anatómiai gyakorlatok" ("Anatomical Practice" published in 
two editions) and his "Fej lődés tan" ("Embryology" published in three editions). 
For the same purpose and as the result of detailed experiments carried out on 
a high level at the institute he wrote his book entitled "A házinyúl természet-
rajza és hasznosítása" ("The Natural History and Use of the Domestic Rabbit") 
which was listed by the Institut International du Coopération Intellectuelle 
among the ten best works published in 1927. His books entitled " A házimacska" 
("The House Cat") and "A tengerimalac természetrajza" ("Natural History of 
the Guinea Pig") and his anatomy of laboratory animals published in a collec-
tion are also the results of thorough s tudy carried out on a high plane. 
These works are not reproductions or dry listings. In them Prof. Zimmer-
mann creatively adapted the data of literature to the results of his research 
work and to his personal knowledge and applied them in his works. His ability 
in systematizing his subject-matter was shown in his textbooks. Besides being 
highly scientific these textbooks were interesting, precise, and easy-flowing. 
He was a restorer of the Hungarian and Latin (Greek) anatomical terminology. 
He treated his collaborators with great understanding but if needed he 
could show determination. Besides his research work he encouraged th em to do 
the same and supported them in their work. Not wanting to restrict the devel-
opment of their talents and initiatives. While selecting them with a sharp 
insight into human nature he sponsored all those who deserved it. He required 
his collaborators to have a thorough knowledge in the line and devoted, pur-
poseful work in order to deepen this knowledge even more. In their work they 
should have moral earnestness, ethical principles, dependability and t h e y had 
to do what was required for their work. 
His students inherited from him and preserved a responsiveness and love 
for classical culture. 
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His scienti f ic activity all-encompassing and versatile, included compara-
t ive , functional anatomy as well as embryology and histology. His prize-win-
ning anatomical and histological studies of digital's organs formation in do-
mestic animals, h i s articular and myological works solving primarily function-
al questions are of great significance. Among digestive organs he was concern-
ed with the s tomach, mainly wi th the folded stomach of ruminants. In addi-
t ion to this the main focusses of his research were the examination of the func-
tional morphology of the mammary glands, his comparative examinations of 
the veinal sys tem, the pacemaker and conductor system of the heart and his 
constitutional anatomical examinations. 
His scientif ic works — in addition to his books — number several hun-
dreds most of t h e m including the solution to some minor question. He used to 
say that the age of great discoveries in anatomy was over and for this reason 
he felt his duty t o he concentrating on details. 
The research work of his institute was centered about four important 
topics (partly in connection wi th doctoral dissertations): the domestic rabbit, 
house cat, guinea pig and canary. The results of these examinations were the 
above mentioned comprehensive works published in book form. 
The significance of his research is shown b y the fact that he raised the 
fame of veterinary science abroad as he took all opportunities to report on the 
results of his s tudies not only at Hungarian scientific forums but at congresses 
abroad, too. 
The life of Prof. Zimmermann was straight and quiet. It was the life of a 
scientist devoted to his discipline and dominated by the love of science. The 
high standards of his works are stamped b y their thoroughness, impartiality 
and the sharp criticism of bo th the literature used and of his own data. This 
was made possible by his complete command of the science of anatomy and 
his broad education based on his versatility. 
His retirement meant merely giving up his department for his life contin-
ued on in the s a m e spirit. 
His object was determinate, he followed the regular course of life of a 
scientist in a straight line towards the goal which he set up for himself and 
which he achieved by diligent work. 
His memory and the example he set will l ive on in the future, too. Only 
the forgotten person really dies. The memory of Prof. Zimmermann is preserv-
ed in everlasting reverence, sincerity, honor and love of his students, friends 
and of the Hungarian and international scientif ic world. 
G Y . K O V Á C S 
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R. Soó: Fejlődéstörténeti növényrendszer-
tan. (Phylogeiietical Taxonomy.) Second 
revised edition. Tankönyvkiadó. (University 
textbook.) Budapest. 1963. 
The second edition appeared exactly ten 
years af ter the first one, since this latter had 
been sold out and it became an urgent ne-
cessity to provide the university s tudents 
with a textbook. Author has not changed 
anything in the structure of his system and 
even the extent of the f i rs t edition (560 pages) 
remained unchanged bu t it became possible 
to insert the new research results, changes 
in systematics and nomenclature into the 
corresponding parts. Author stresses t h a t 
in the system of cryptogams, since this 
seems to be accepted, he did not modify 
anything, while in the systematical pa r t on 
gymnosperms the arrangement has obtained 
a new form according to the considerations 
indicated already in the f irst edition. System-
atics of angiosperms have been left un-
changed since here without the regulation 
of a number of unsolved problems it is not 
timely to conduct an essential rearrangement. 
The f irst original t ex t of the phylogeneti-
cal taxonomy appeared as soon as 1947 in 
the form of university lecture notes. At t h a t 
t ime the taxonomical system of BÜSCH 
( 1 9 4 4 ) a n d G B O S S H K I M ( 1 9 4 5 ) c o n s t r u c t e d 
on the basis of similar considerations and 
concordant in the general outlines had not 
been known yet to the author . This is a good 
example showing tha t several authors inde-
pendent ly from each other can arrive a t 
similar realizations in the up-to-date system-
ization of plants. Still the author 's system-
atic construction especially as to the origin 
of the amentaceous trees and in some phylo-
genetic details differs basically f rom the con-
cep t ion of BUSCH a n d GROSSHEIM since 
according to him monophyletic polytope 
origin is more probable. 
Author also in the new edition of the book 
asserts the same basic idea t h a t he has 
already accepted sooner as guiding principle. 
Thus he stresses tha t in his systemization 
he stands " p a r t l y by the te loma theory 
partly (concerning the flower) by the strobi-
lar one". 
In the systems that have come to light 
during the last decade the number of the 
orders and families of angiosperms substan-
tially increased. In spite of t h a t author 
refrained, for didactical reasons " f r o m the 
otherwise justif ied decomposition of orders" 
and even out of families he discusses only 
the most impor tan t ones. In the preface he 
states tha t " t h u s we have left the system 
of our book essentially unchanged, only 
some groups of algae, the pteridophytes and 
the gymnosperms have obtained a new 
elaboration". 
As to its s t ructure the hook is divided in 
two parts: 
I. par t : General phylogenetical taxon-
omy, 
II. part. Special (descriptive) p lan t taxon-
omy. 
In the first p a r t discussion is opened by a 
historical introduct ion in which f i rs t of all 
the past of p lan t systemization is dealt with 
on the world-wide scale and the main system-
atical concepts presented; subsequently 
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the history and position of plant systemiza-
tion in Hungary is approached. The follow-
ing chapters discuss the guiding principles of 
t he phylogenctieal systemization of p lan t s in 
the following order: "Foundat ions and 
Methods of Systemization", "Phylogeny of 
the Body and Organs of the P lan t " , " T h e 
Species Concept" and "Rules of the Nomen-
c la ture of Plants". I n these chapters accord-
ing t o the author's te rms we become acquain t -
ed wi th " the laws of the origin of species, 
groups and types, the idea of evolution,unity 
and struggle of inheritance and adapt ion , 
quan t i t a t ive and qual i ta t ive changes arising, 
necessity of changes by leaps and hounds , 
e t c . " 
I n the second pa r t is found the sys tem of 
p lan ts in a phylogenetic arrangement accord-
ing to the author's conception. The series is 
opened by viruses (Virophyta) s ta r t ing 
f rom the consideration that "since their 
detect ion it is still under discussion whether 
t h e y are living beings." Then follows the sys-
t em of plants divided in 14 phyla. These are 
the following. 
Phylum 
Phylum 
I. 
I I . 
Phylum III. 
Phy lum IV. 
Phylum V. 
Phy lum VI. 
Phy lum VII. 
Phy lum VIII . 
Phy lum IX. 
Phylum X. 
Phylum XI. 
Phylum XII . 
Phylum XII I . 
Phylum XIV. 
Shizomycophyta (bacter ia) 
Cyanophyta (blue-green al-
gae) 
Myxophyta Monado-
phyta (slime fungi, flagel-
lates) 
Euglenophyta 
Pvrrophyta 
Chrysophyta (yellow algae) 
Chlorophyta (green algae) 
Phaeophyta (brown algae) 
Rhodophyta (red algae) 
Mycophyta (fungi) 
Rryophyla (mosses) 
Pteridophyta (ferns) 
Gymnospermae (gymno-
sperms) 
Angiospcrmae (angio-
sperme) 
T h e two last phyla ( X I I I and XIV) are also 
given the common name Spermatophyta (sper-
matophytes) . 
Within the phylum of Gymnospermae 3 
subphyla and 7 classes are distinguished: 
1. Subphylum. Pteridospermophytina; 
classes: Pteridospcrmopsida, Cycadopsida, 
2. Subphylum. Chlamydospermophytina ; 
class: Chlamydospermopsida. 
3. Subphylum. Coniferophytina ; classes: 
Ginkgopsida, Cordaitopsida, Coniferopsida 
and Ephedropsida. 
The system of Angiospermae is divided 
into 2 classes and 4 + 2 branches the distri-
bution of which is as follows: 
Class A. Dicotyledonopsida (Dicotylédo-
nes). 
Branch 1. Polycarpicae — Rubiales; the 
series: Magnoliales, Ranales, Nymphaeales, 
Aristolochiales, Piperales, Hamamelidales, Re-
sales, Fabales (Leguminosae), Myrtales, Te-
rebinthales, Celastrales, Rhamnales, Cornales 
(Umbelliflorae), Rubiales. 
Branch 2. Malvales — Solanales; the 
series: Malvales, Geraniales, Euphorbiales 
(Tricoccae), Ligustrales, Gentianales, Roragi-
nales (Contortae), Solanales (Personatae). 
Branch 3. Rhocadales — Asterales; the 
series: Rhoeadales, Sarraceniales, Cistales 
(Parietales), Theales (Guttiferales), Cucur-
bitales, Campanulales, Asterales, Ericales. 
Branch 4. Caryophyllales — Monochla-
mydeae; the series: Santalales, Protealcs, 
Caryophyllales (Centrospermae), Opuntiales 
(Cactales), Primulales, Plumbaginales, Ebe-
nales, Polygonales, Urticales, Fagales, Jug-
landales, Myricales, Leitneriales, Balanop-
sidales, Salicales, Casuarinales ( Verticillatae). 
Class B. Monocotyledonopsida (Monocoty-
ledones). 
Branch 1. Alismatales — Poales; the 
series: Alismatales ( Helobiae), Triuridales. 
Lilales, Zingiberales (Scitamineae), Urchida-
les (Gynandrae), Cvperales, Bromeliales (Fa-
rinosae), Poales (Graminales). 
Branch 2. Spadiciflorae — Pandanales; 
the series: Arales, Arecales, Pandanales. 
The closing chapters of the book are the 
following: "History of Angiosperms", "Phy-
logeny and Ontogeny. Adapt ive Phylogeny." 
"Phylogeny of the Vegetable Kingdom and 
Origin of Species." Finally follow the Ref-
erences and in the Appendix a review of the 
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naines of drogues, index of Lat in and Hun-
garian names of plants and other names. 
The work supplies excellent information 
to all who are eager to learn, both to special-
ists and all interested in the systematic 
problems of plants. 
GY. MÁNDY 
J . DOMOKOS: Dísznövénytermesztés. (The 
Cultivation of Ornamental Plants . ) Második 
javí tot t , bőví te t t kiadás. (Second revised 
and enlarged edition.) Mezőgazdasági Ki-
adó. (Agricultural Publishing House.) Bu-
dapest, 1963. 
The Hungarian horticultural literature 
became richer by a valuable and — strictly 
speaking — a long-needed work when: 
"The Cultivation of Ornamental Plants" 
b y J . DOMOKOS was p u b l i s h e d in 1961. 
Nothing proves better how those interested 
had needed and waited for this book than 
the fact t h a t the first edition was entirely 
sold within barely a half-year, and soon the 
second edition had to be provided for. When 
trying to f ind the reason of tha t keen in-
terest, the answer is very simple, l ip to date 
there has not existed a comprehensive work 
on the cultivation of ornamental plants 
written in Hungarian. 
Cultivating ornamental plants in this 
country used to compel the growers to read, 
for want of other, foreign literature this 
being mainly German and English. I t was 
in these foreign books tha t they had to look 
after the problems coming up, and if some-
body tried to be engaged seriously and in-
tensively in that varied and far-reaching 
branch of cultivation, he mus t have noticed 
that there existed many a concept disagree-
ing with wha t he found in those foreign 
books. This, however, cannot be attributed 
to the sources being inaccurate; the reason 
is that the behaviour of ornamental plants 
cultivated in our transitional climate show-
ing many continental and mediterranean 
characteristics, under our light- and tem-
perature conditions, — is qui te different. 
This is easy to understand mainly in case 
of our hardy tree plants and field perennials, 
however, with ornamental plants grown 
under glass th roughout the whole yea r or 
in part of it — and those just being discussed 
in the book of DOMOKOS, — it is no t so con-
spicuous. If, on t he other hand, our light-
conditions, the number of sunny days and 
the hours of i l lumination per day are taken 
into consideration, i t will be easily unders tood 
tha t even this f ac to r alone is quite different 
f rom conditions to be found elsewhere. And 
since it is just the photoperiodicity t h a t plays 
an important role in the cultivation of orna-
mental plants, i t will be realized by all 
t h a t our experts have to reckon wi th that 
factor in case of glass-house cultures, too. 
Besides the mer i t of having helped those 
interested to a special book written in Hun-
garian, another great merit of DOMOKOS is 
t ha t in this book he has written up the ex-
periences gathered during his pract ice of 
several decades. Though he availed himself 
of everything t h a t could be adopted from 
foreign books, he reappraised tha t material 
to the smallest details applying it to home 
conditions. Even the pictures are photos 
taken entirely in this country support ing 
the material discussed very illustratively. 
I t is the Hungarian specificity t h a t is to be 
considered the greates t value of the book. 
In the introduct ion the author expounds 
the principles of the discussion submit t ing 
also the reasons for them and dwelling on 
the specially Hungar ian relations. 
The work is divided into two par t s . The 
f i rs t chapter of the "General P a r t " (pp 
9—107) is "A Brief Review of the Not ion and 
History of Cult ivat ing Ornamental P l a n t s " ; 
in it, besides the determination of t he con-
cept, the author leads us along history from 
ancient times th rough the Middle Ages up 
to our days describing in full part iculars 
the developing of our conditions, stressing 
the problems coming up after the liberation, 
our viewpoints and our development. The 
next chapter bears the title: "The Frames 
and Requirements of Ornamental Plant 
Growing", and wi thin this, in a separate 
subchapter the au thor deals with t he con-
nection of "Cl imate and Working Condi-
t ions". I t is in this pa r t of the book in which 
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author explains t h a t under our conditions, 
certain plants (e.g. carnation) canno t be 
kep t in glass-house throughout t h e whole 
year , so mobile t ypes of glass-houses being 
detachable, are here of great importance. 
Special care has to be bestowed u p o n ven-
tilation and on equipments for shading be-
cause these differ considerably f rom the sim-
ilar methods and equipments applied in 
Western European countries. Concerning 
field cultivation i t mus t be taken into consid-
erat ion that condit ions in the western part 
of the Trans-Danubian district and on the 
Plains are considerably different; accordingly, 
t he growing of pines and Ericaceae is rea-
sonable only in West-Transdanubia this 
terr i tory being cooler, and of higher relative 
moisture content . In the following sub-
chapter called "Plant -Types" , au thor ra ther 
makes suggestions instead of evaluat ing the 
d a t a already avai lable in our count ry . He 
considers specializing and the educat ion of 
specialists as ma in requirement of largescale 
and quality growing. In his opinion the 
greatest problem lies in the lack of plants 
producing basic mater ia l for continued grow-
ing, and this he does consider necessary to 
he developed. I n t h e subchapter wi th the 
t i t le: "Guiding Principles for Establishing 
Cultivating Equ ipment s" , author speaks 
a b o u t the fac tors of rentability, using the 
least material fo r building purposes while 
ensuring the biological optimum, — this is 
his principle. I n the subchapter called 
"Increasing the Profitableness of Cultiva-
t i on" , he expounds tha t abroad the possi-
bi l i ty of same seems to be granted b y mech-
anized production. Under conditions pre-
vailing in this count ry , these possibilities 
are less available, on the other hand, we might 
economize by cer ta in simplifications due to 
our climatic conditions. Viz., there exist 
m a n y such p lants in this country which, in 
a considerable p h a s e of their development, 
can he raised also in the open. I n the sub-
chapter : "Qual i t ies and S tanda rds" the 
au tho r writes a b o u t the above problem being 
over here hut a t an initial stage. This is 
followed by the subchapter: "Cul t ivat ing 
Vessels" in which he discusses first of all the 
relationships between cultivating vessels 
and root- types of plants . 
The second chapter , "The Biological 
Fac tors in Growing Ornamental P lan t s" , 
f irst discusses light, i ts effect and role, as 
well as t ha t the number of sunny hours is 
in th is country much higher than in western 
countries, — a fact considerably influencing 
green-house cultivation over here. Next he 
comes to the conditions of heat and f inds 
t h a t w i t h the sunshine surplus it is higher 
than in the West. This as well as the regula-
tion of heat is being discussed in details. 
The subjec t of the subdivision titled: " W a t e r " 
is t he role of water, q u a n t i t y of the water 
used, problems of making it soft, moisture 
exhalat ion of the p lan t and regulation of 
same as well as irrigation. The subchapter 
called "The Soil" deals w i th the soils used for 
growing ornamental p lants , the problem of 
humus , composting, and manuring, and fi-
nally, hydroponic cultivation. 
The third chapter discussing on "The 
Biological Factors Being Efficient in P lan t 
Growing", writes about " P l a n t Hormones" 
and their application, germinating-inhibiting 
mater ia ls and the phenomenon of allelopa-
thia. I n the subdivision enti t led "The Course 
of Development in P l an t Body", the con-
secutive changes during the individual p lant 
development , developmental phases, photo-
periodism, vernalization, hea t and light re-
quirements connected wi th the developmental 
phases, phenomenon of topophysis, of re-
tinospores, of heterophyllia, formation of 
flovering, symptoms of deterioration and 
the ef fec t of pruning are discussed from the 
view-point of ornamental plants growing. 
Unde r the title " T h e Multiplication of 
Ornamenta l Plants" the different ways and 
methods of seeding, of propagation by cut-
ting, of shooting and of graf t ing are writ ten 
about . A special chapter is devoted to a brief 
summary of the most impor t an t information 
on the improvement of ornamental plants ; 
the general part is closed u p by a similarly 
brief chapter called: " P l a n t Protection in 
Growing Ornamental P l a n t s " . 
The second part of t he book (pp 109— 
304) wri tes in full about ornamental plants . 
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The cult ivated species and varieties are in 
brief description enumerated, by genus; de-
tailed descriptions are submit ted on cultiva-
tion, commercial requirements, breeding 
aim and on the most f requent parasites and 
illnesses, respectively. 
The au thor discusses his material in 
alphebetic sequence of the genus denomina-
tions as it is usually done in foreign books of 
similar character , meant for gardening ex-
perts dealing primarily wi th commercial 
ornamental plants. In what he says in the 
introduction (p. 5), viz.: " . . . the contin-
uously changing taxonoinic rangings fail to 
offer a reassuring, firm basis", — the author 
is right in so fa r as one witnesses just nowa-
days the age of revolutionary changes in 
taxonomy. All these were entailed by the 
results obtained through cytotaxonomic and 
cytogenetic research methods having brought 
about many a new thing a f te r the methods 
based on outer morphology and histology 
applied so far . This has involved of course 
— changes also in the valuation of many 
taxa; mainly species and genera were to be 
contracted or divided; which showed itself 
also in the nomenclature by having the 
Latin names changed. Since all this mainly 
concerns — however — species and genera, 
while names and order of sequence of fami-
lies are almost settled, au thor would have 
gained a considerably more reliable and f i rm 
basis through an enumeration according to 
taxonomic order of sequence t h a n by the al-
phabetic one, the latter being much more 
labile. On the other hand, one can meet 
with taxonomic sequence in works being 
much more extensive and comprehensive, 
comprising also theoretical problems in de-
tails (like e.g. Pareys' Blumengärtnerei). 
The otherwise excellent work unfortunate-
ly shows up some errors, too. I prefer not 
to discuss them all, this would have been pa r t 
of the reader 's scope of work. A few of them, 
however, I should like to mention. The cause 
of errors mainly lies in the fac t that in many 
cases au thor deals with his subject qui te 
independently from the botanical terminol-
ogy; he uses expressions, previously reserved 
for other notions in botany , for properties 
t h a t have got a l ready other denominat ion. 
One of the most conspicuous errors is on p. 
72, when writing abou t the seasondimorphism 
of the white poplar (Populus alba) thus 
calling the case of heterophyllia when — in-
dependently f rom the season ! ! — the leaves 
of shoots with long and short stalk-parts 
differ conspicuously from one ano ther both 
in form and indumentum. The generally 
accepted idea of "seasondimorphism" is 
applied with such yearling species as Me-
lampyrum, Rhinantus, Gentianella, etc. the 
different summer and autumn forms of which 
succeed one another during the growing 
season, depending on the season of the year. 
In the last paragraph on p. 65 he writes about 
phylogeny though from the tex t i t becomes 
evident that he describes the d i f ferent phases 
of ontogeny. I t is with consistency tha t he 
calls the compound leaves pa r t ed leaves 
although in b o t a n y the expression "parted 
leaf" is something quite different. 
Though in nomenclature au thor generally 
applies the new and up-to-date names, the 
denomination of garden variants and vari-
eties is done in different ways, no t uniformly 
or rather inconsequently; and when he acts 
on the basis of the valid international rules, 
he does not do so accurately. 
All these regret table errors cause doubt 
and misunderstanding in the reader who is 
well-versed in botany , among t h e m in the 
very students of the author. I t was a great 
pity not to allow the manuscript to be read 
by a botany exper t beyond the two readers 
being gardening experts. Thus the embarrass-
ing errors of t h a t otherwise excellent and 
long-needed work could have been elimi-
nated. 
Z . E . K Á R P Á T I 
F. GRUBER: Rét és legelő. (Meadow and 
Pasture.) Mezőgazdasági Kiadó. (Publishing 
House of Agricultural Books.) Budapest, 
1959. 
A considerable part — 14.5 per cent — 
of Hungary's area under agricultural culti-
vation is grassland, meadows a n d pastures. 
The condition of these, their technical use 
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according to dest inat ion may be in many 
instances open to criticism. 
An objective judgement weighing all 
conditions cannot leave, however, out of 
consideration the factors that influenced the 
development of the present state of affairs. 
Of these the conjunctional conditions should 
be named in the f i r s t place which also in 
Hungary were leading to breaking u p natu-
ral swards in a slower or more rapid r h y t h m 
and to their d i f ferent utilization. I t is a 
na tura l consequence of this process t h a t the 
pa r t s broken up and included in agricultural 
production invariably reduced the area of 
t he best meadows and pastures. 
The method of farming on pas tures and 
meadows has been extensive up to t he last 
decades and still is in many places, b u t this 
is part ly due to given ecological conditions 
t h a t cannot be changed for the t ime being. 
The climatic conditions of Hungary, part icu-
larly those of the Great Hungarian Plain 
(Alföld), where the most extensive grasslands 
are found are only rarely favourable for ley-
farming. Of the given continental climatic 
conditions prevailing in Hungary the amount 
and unfavourable distribution of precipita-
t ion and especially the low humidity in the 
summer months br ing as soon as early in 
J u n e to a standstill the life activity of herb-
age crops. Under such conditions even with 
intensive farm management ley farming 
comes to a deadlock unless there is a possi-
bi l i ty of irrigation. Unfortunately, the hydro-
logical conditions in Hungary are no t fa-
vourable either, a l though in the last decade 
impor tan t investments have been made for 
be t t e r utilization of existing possibilities. 
These adverse circumstances prompt us to 
search for ways and means to development 
of ley farming by adapta t ion to the special 
conditions of Hungary . Ferenc GRUBER, 
in his work on meadows and pastures, the 
f i r s t edition of which appeared in 1954 is 
also having the same end in view. 
In Hungary — al though the area belong-
ing to this scope is comparatively large —-
l i terature on ley fa rming is far f rom being 
rich. This, too, indicates tha t it is not dealt 
wi th in the measures as would be just i f ied 
by the proportion and importance of the area. 
The fac t , however, t ha t the first edition of 
GRUBER'S work went ou t of print in A short 
time and , owing to the great demand, had 
to be published again in 1959 seems to point 
out t h a t in this field not only work but also 
interest became livelier. 
GRUBER, a well-known specialist of H u n -
garian grassland had a l ready pointed out in 
the f i rs t edition of his book tha t he intended 
to help wi th giving compensation for these 
deficiencies and therefore he meant his work 
first of all to the men of practice. As a former 
professor of this special disciplines, breeder 
and research worker disposing of special 
knowledge acquired during several decades, 
he is well acquainted wi th the conditions of 
pastures and meadows also in practice. The 
second edition of his book may lay claim to 
an even greater interest t h a n the first one 
as here he has filled the gaps that were lef t 
open in t he first edition. Most important of 
these is t h a t the present edition includes t he 
results obtained in the various research in-
stitutes wi th the intensive work of the last 
ten years. 
The second edition of GRUBER'S book 
exceeds t h e first one bo th in contents and 
size; all problems encountered by specialists 
are t rea ted uniformly, comprehensively and 
in their details in this book of 511 pages, 
abundant ly illustrated by — mainly origi-
nal — photos . 
The book consists of nine chapters. In the 
first one the position of ley farming in Hun-
gary, i ts history and t rends in recent t imes 
are discussed generally. In t he meantime the 
territorial da ta , however, required consider-
able correction since during the period be-
tween the f i rs t and second editions the area 
of meadows and pastures in Hungary had 
diminished by 124 thousand hectares, in 
the six years since the second edition up to 
now by another 115 thousand, thus a total of 
239 thousand hectares and the process has 
not come ye t to a standstil l . 
Chapter Two is distr ibuted in two par t s : 
the f i rs t deals with herbage grasses, the sec-
ond wi th forage legumes (Leguminosac ). 
In these par t s the general physiological, 
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morphological and botanical characteristics 
of plant species belonging to the group, con-
ditions of origin in the most important spe-
cies constituting the sward and process of 
their taking into cult ivation are discussed. 
I t contains considerably more material of 
knowledge than the corresponding chapter of 
the previous edition. 
In the third chapter the morphological 
and botanical features of the most impor tan t 
bot tom and top grasses to the tillering and 
rhizome or stolon producing type and of the 
most important legume crops occurring in 
the swards, their soil and water requirements 
and usefulness in fa rming are described. All 
characteristic features t h a t enable the spe-
cies to be identified are listed here, their 
fertilizer requirements are described and in-
formations supplied as to what kind of turf -
ing they are suitable to. 
The fourth chapter deals with the use and 
care of grassland in general. I t extends to 
the works of the care of swards, chemical 
weed control, swards of extreme soils such 
as sand, moor and alkali (Ssik) soils, various 
fertilizers and methods of fertilizer applica-
tion, t ime and methods of grazing, periods 
of cutt ing and up- to-date methods of hay-
making. I t should be stressed that this chap-
ter deals in detail with the swards of the alkali 
(Szik) soils representing under Hungar ian 
conditions a very considerable area and with 
the methods of their improvement. Under 
the conditions of Hunga ry also irrigation of 
pastures and meadows is of high importance. 
Therefore, this question is also thoroughly 
discussed with a description of special proce-
dures, while the specific methods and their 
tools are illustrated with photos taken f rom 
the practice of farming. 
In the f i f th chapter t he author deals with 
the most delicate task under Hungarian cli-
matic conditions i.e. wi th the plantation or 
reconstruction of artificial swards — pastures 
and meadows. Here the principles covering 
the composition of seed mixtures for lawns 
of various destination are discussed including 
also those of special destination which do 
not strictly belong to agriculture. 
In Chapter Six the importance of t h e 
turfy course of grass crop rotat ion aiming at. 
improving the structure and indirectly t h e 
fertili ty of soils is surveyed in general. 
Chapte r Seven reviews an essential prob-
lem of grassland management , the production 
of grass seeds. After a discussion of the gener-
al s i tua t ion in Hungary t h e conditions and 
works of t he plantation of herbage and legume 
seed cul tures are first surveyed and sub-
sequently the general and special require-
ments of the individual species reviewed. 
Chapter Eight is devoted to breeding. 
After a survey of the his tory of grass breeding 
in H u n g a r y the present t asks and then t h e 
process for the propagation of foundat ion 
seed is discussed. This is followed by a sur-
vey of t h e flower structure of species and of 
biology of flowering, wi th enumeration of 
features per species the improvement of which 
implies t h e task of the breeder . 
In Chapte r Nine the pilants of pastures 
and meadows are t abu la ted according to 
various fea tures and References are given. 
The work of GRUBER concerning its con-
tents, me thod of discussion extending to all 
details, and illustrations is an important va lue 
in Hungar i an agricultural literature. Al-
though t h e Introduction poin ts out that t h e 
book is m e a n t first of all for the specialists of 
practical farming, it has achieved more t h a n 
that by satisfying both pract ical and scientific 
requirements . Chapter Sixth , however, is 
opien to criticism for as m u c h as it does no t 
discuss t h e problem in detai l and as related 
to condit ions prevailing in Hungary. Instead 
of surveying experience and results of re-
search gained in Hungary and hence the meth-
ods and possibilities of application, it only 
treats t h e mat te r in general, though it would 
have served better the a im to elucidate t he 
problem unequivocally in i ts relationship to 
Hungar ian conditions. 
The l ayou t of the book, the opinions and 
method of discussion of the author are effec-
tively holding to promote the realization of 
rational fa rming on grassland and hereby the 
author h a s fully attained his proposed aim. 
L . T A K Á T S 
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A. PORPÁCZY et al.: A korszerű gyümölcs-
termelés elméleti kérdései. (The Theoretical 
Problems of Up-to-date Fru i t Growing.) Mező-
gazdasági Kiadó. (Publishing House for Agri-
cultural Books.) Budapest, 1965. 
This work has been published, under the 
editorship of Aladár Porpáczy, in a second, 
revised and enlarged edition. On 674 pages, 
with 170 Figures and 15 Tables it offers, 
using the mos t important foreign and Hun-
garian l i terature , a comprehensive picture on 
the theoretical issues of f ru i t growing. 
Technical relationships between applied phys-
iology and f ru i t growing are analysed. 
The book fills a long felt lack in Hungarian 
special l i tera ture and plays a t the same time 
an impor tan t part in internat ional literature. 
Since the publication of Kobel ' s work no such 
manual has appeared t h a t summarized the 
problems of f ru i t growing on similarly deep 
physiological grounds. The book is meant, 
first of all, for those engaged in ground and 
applied research but in its certain chapters 
practical growers find also m a n y useful in-
formations. The international literature on 
fruit growing being very large, the present 
book has, thus , its greatest mer i t in synthetiz-
ing part of the wide literary activities viz. the 
physiological questions in f ru i t growing. 
This way i t affords an impor tan t help for the 
deeper knowledge of the response to factors 
influencing the growing of frui t bearing 
plants. 
Part One supplies a deep analysis of the 
metabolism of fruit plants and of environ-
mental conditions. In cont ras t to other spe-
cial books on frui t growing t h a t have appear-
ed so fa r it at tracts the reader ' s attention 
to the development of physiological proper-
tics the knowledge of which is only too 
needed in profitable f rui t growing. 
In this par t Chapter Six, by which the 
second revised edition is enlarged, has a 
special in teres t . Here not only the physio-
logical laws valid on the field of fruit produc-
tion are discussed but by analysing new 
scientific s tatements concerning protein 
synthesis and RNS an immeasurable aid is 
afforded to research workers dealing with the 
improvement of fruit. 
Illustrative representation of t he s t ructure 
and replication of DNS greatly fac i l i ta te the 
s tudy of the book also for those less expert 
in this discipline. Wi th the thorough discus-
sion of the code ABC — one of the most 
brilliant achievements of modern biology 
in these last years — many scientif ic results 
are pointed out t h a t may serve f u r t h e r great 
progress of the biological research work. 
In the chapter on Problems of Resistance 
t h e difficulties of research on resistance, the 
possibilities of infection, the penet ra t ion of 
t he parasite, t he aggressivity of t h e patho-
gen and toxicological problems a re dealt 
wi th , and an indispensable help supplied 
t o specialists b o t h of plant p ro tec t ion and 
of production. Here the results of t h e authors ' 
research work are also impar ted . So the 
s tatement bearing on the so-called apoplexy 
of apricots t h a t connects — on t h e basis of 
their own f ind ing — this disease causing 
many damages wi th pathogens e.g. with 
Verticillium, m a y mark a progress in the 
solution of the problems of apricot apoplexy. 
The resistance of the most impor tan t varieties 
of fruit species to various pa thogens and 
pests is displayed in a Table w i t h limiting 
values. This comprehensive elaboration 
supplies a guidance to specialists of breeding, 
p lant protection and production alike. 
Very valuable is the second p a r t of the 
w ork where the grow th and frui t development 
of fruit bearing plants are analysed . By a 
synthesis of b road Hungarian a n d interna-
tional li terature, attention is d i rected to the 
most important principles and t a s k s of fruit 
growing. Through seven chapters — from 
germination to the dormancy of f r u i t bear-
ing plants and to senescence — analysis of 
the relationships between physiology and 
technics are placed into the focus of investi-
gations. On these grounds answers are sought 
and given to m a n y a problem of detai l tha t 
influence the success of fruit growing in the 
relations between theory and pract ice. 
Also Chapter Four of Pa r t T w o is out-
standing where the problem of growth and 
development of fruit-buds is analysed. 
When discussing new technical proceed-
ings employed in intensive f r u i t growing 
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(dense planting, ty ing down of shoots) also 
some new statements are made in theoret ical 
connection. E.g. when dealing with pruning 
on physiological grounds authors come to the 
conclusion that strong pruning applied year 
by year is injurious bo th for the beginning 
of bearing and life activities of the f ru i t - t ree . 
A novel presentat ion of the theory of 
carbohydra te to ni trogen ratio may reckon 
wi th interest. 
No special book in Hungarian has dis-
cussed yet so profoundly the theory of thin-
n ing ou t of fruit wi th chemicals, its use, side 
ef fec ts and its whole action mechanism. The 
progressive s tatements of the work m a y help 
wi th obtaining more rapid results also in this 
f ield. 
The book, at the end of each chapter, 
lists a wide scope of l i tera ture , a method 
facilitating the deeper s t u d y of the ma t t e r 
by those interested in part iculars . 
The usefulness of the book is enhanced b y 
a Table of Contents in f o u r languages: Hun-
garian, Russian, English and German. 
The work of Porpáczy and co-workers 
beside offering a synthesis of Hungarian and 
foreign l i terature, with i t s rich material of 
knowledge and a discussion of own research 
work contr ibutes not only to the more pro-
found understanding of t h e theoretical prob-
lems of f ru i t production but. supplies new 
ideas to research conducted in this field and 
further development of pract ical fruit grow-
ing. 
R . B O R O S 
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ACTA AGRONOMICA 
Т О М X V I — В Ы П . 3 — 4 
Р Е З Ю М Е 
Д И Ф Ф Е Р Е Н Ц И А Ц И Я УЛЬТРАСТРУКТУРЫ О Б О Л О Ч К И К Л Е Т О К , 
П О К Р Ы В А Ю Щ И Х ВОЛОСКОВ У CUCURBITA РЕРО L. 
Л . Ф Р И Д В А Л Ь С К И 
У Cucurbita реро L. клетки покрывающих волосков или некоторые части их обо-
лочки ввиду относительной крупности клеток хорошо можно препарировать с целью 
микроскопических исследований. Исследование очищенных и известного положения 
частей клеточных стенок поляризационным микроскопом показало, что боковые стенки 
нижних клеток, т. наз. клетки основания волосков в большинстве своем негативного 
двойного преломления, т. е. находящиеся в них микрофибриллумы располагаются в по-
перечном направлении. Двойное преломление боковых клеточных стенок других клеток, 
наоборот, оказалось позитивного характера . В последних клетках действительно было 
определено косое направление фибриллов, которое в некоторых ламеллах было чере-
дующимся, и, таким образом, образовывалась перекрестная структура. Между перекрес-
тившимися николами можно было наблюдать фибриллы, которые можно рассматривать 
как узлы (связки) целлюлозных микрофибрилл. Благодаря этим фибриллам удалось 
увидеть перекрестную структуру. Отклонение, которое наблюдалось в структуре оболочки 
клеток основания и остальных клеток, можно объяснить тем, что клетка основания растет 
более в ширину, другие ж е клетки — главным образом в длину. Силы, возникающие 
при росте в ширину, в основном сохраняют ориентацию исходных микрофибриллов. 
Однако при росте в длину микрофибриллы выходят из их первоначального положения 
и направления, клетка приближается к оси по длине. Клетки, образующие волосок, содер-
ж а т крупные углубления в поперечных стенках, образование которых находится во 
взаимосвязи с интенсивными межклеточными связями. 
И З У Ч Е Н И Е РОСТА Т Е Л Я Т Д Ж Е Р С Е Й С К О Й П О Р О Д Ы , В С К О Р М Л Е Н Н Ы Х НА 
МОЛОКЕ И Е Г О З А М Е Н И Т Е Л Я Х 
А . Д А Р В И Ш , М . к . С О Л И М А Н 
Настоящим изучением предлагается метод выращивания молодняка Джерсейской 
породы и развития жвачной функции в раннем возрасте. Это было выполнено благодаря 
введению сухого корма в диету, начиная с четвертой недели, когда жвачные функции 
начали развиваться, вместо кормления их только молоком. Диета была богата протеином 
и содержала необходимые минеральные вещества с небольшим количеством целлюлозы, 
т. к. сухие корма обычно отклоняются. Т а к ж е давались свеже-скошенный зеленый корм, 
как молодой клевер, или тщательно нарезанная зеленая кукуруза . Имевшаяся для телят 
вода не ограничивалась (ad libitum) и молодняк привязывался близ своих матерей, чтобы 
иметь большую возможность для переваривания пищи, выроненной изо рта матери во 
время жвачки. 
Постепенное кормление телят Джерсейской породы сухим кормом, наряду с моло-
ком и зеленым кормом, хотя и увеличивало ростовые показатели и, следовательно, исполь-
зованную крахмальную ценность, увеличивало также быстроту роста и экономию в цене 
живого веса на 18%. 
По сравнению с коровами и буйволами местной селекции телята Джерсейской 
породы показали меньшие ростовые показатели и более высокий дневной прирост. 
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Б И О Х И М И Ч Е С К И Е ПРОЦЕССЫ ЯРОВИЗАЦИИ, VI 
И З М Е Н Е Н И Я С О Д Е Р Ж А Н И Я ФИТОХРОМА В ПРОЦЕССЕ Я Р О В И З А Ц И И 
М . Д Е В А Й 
Было изучено появление фитохрома и изменение его количества в процессе ярови-
зации озимой пшеницы сорта Б 1201. Установлено, что активного фитохрома в неяровизи-
рованных растениях выявить не удалось. Формирование активного фитохрома наблю-
дается только во второй половине периода яровизации. Процесс света не требует. Под 
влиянием высокой температуры (30° Ц) наблюдается нефотохимическое превращение 
фитохрома: но только в определенной фазе процесса яровизации. 
ВЕГЕТАТИВНОЕ Р А З М Н О Ж Е Н И Е У К О Р Е Н Е Н И Е М ОРЕХА СОРТА 
Ф Е Р Т Ё Д И E. I 
й . З А Т Ь К О 
Нами была испробована эффективность метода укоренения черенка привитого 
саженца ореха Фертёди E. 1, когда побег перед укоренением расщепляют у основания. 
Расщеп побега только в том случае был результативным, если у саженца предшествующей 
осенью с одной стороны обрезались корни, что облегчало его наклонение, а затем опус-
кание в борозду глубиной 8—10 см; ствол и ветви покрывались землей, а весной побеги, 
развившиеся из почек, находящихся под землей, время от времени окучивали с целью 
получения этиолированных побегов, которые потом использовались для укоренения. 
Приготовленные в течение полутора лет таким образом черенки на низких местах с забо-
лоченной почвой укоренялись на 52%, на песчанных почвах, склонных к высыханию 
на 3 5 % . На заболоченной почве часть побегов укореняется при покрытии их землей и 
без расщепления. 90% укорененных черенков, срезанных во время оценки, развиваются 
в жизнеспособные растения. 
ВЛИЯНИЕ П О Л О Ж Е Н И Я И РАЗВИТОСТИ ЗАЧАТКА ПОЧАТКОВ 
К У К У Р У З Ы НА С О Д Е Р Ж А Н И Е АЗОТА В ЯРУСАХ СТЕБЛЯ И ЛИСТЬЕВ 
М . П Е Т Ё 
Изучалось влияние формирования женского соцветия на азотный обмен веществ 
вегетативных органов, на основе изменений в процессе онтогенеза содержания азота в 
разных междоузлиях и ярусах листьев растений самоопылённой линии кукурузы. 
Содержание белков в вегетативных органах существенно увеличивается в период 
от выхода в трубку до фазы молочной спелости. Поярусные различия существенны. Место 
расположения и развитость початка или отсутствие фюрмированпя зерна значительно 
влияют на содержание азота в вегетативных органах. 
В Л И Я Н И Е МЕТИЛТИОУРАЦИЛА НА ПРИВЕС К Р У П Н О Г О РОГАТОГО СКОТА 
И НА КАЧЕСТВО МЯСА 
X . Т А Н Г Л , 3 . К У Н Ф Ф И , М. Ф А Р К А Ш 
Препарат метилтиоурацила М Е Й К О западно-германского производства был 
испытан при откорме группы бычков венгерской пестрой породы (10 голов старше 1 года) 
с целью установления эффективности на увеличение привеса при одинаковых условиях 
кормления. Применяя препарат в течение 35 дней был получен привес в 05 кг, а привес 
контрольных животных составил 40,2 кг . После этого периода опытная группа животных 
получила нормальный рацион контрольной группы (без действующего вещества) и за 
30 дней привесы были ниже привеса контроля. 
По данным бойни и органолептических проб препарат улучшил и качество мяса, 
придавал ему более нежную консистенцию и лучшую окраску. Целесообразным кажется 
поэтому давать животным такой препарат в конце откорма, если после этого животные 
сразу поступают на убой. 
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ФАКТОРЫ, ВЛИЯЮЩИЕ НА К О Л И Ч Е С Т В Е Н Н О - А Н А Т О М И Ч Е С К И Е СВОЙСТВА 
Л О З Ы ВИНОГРАДА 
Влияние строения лозы и нагрузки куста 
А . Х Е Г Е Д Ю Ш 
Проводилось сравнительно-анатомическое изучение лозы подвойного сорта Бер-
ландиерих Рипария T. 5С при различной нагрузке кустов. Выводилось 20 количественно-
анатомических показателей путём измерений и подсчётов, проведенных на поперечных 
срезах середины междоузлия и вычисления соотношений различных прямых показателей. 
Изучалась изменчивость этих показателей по кустам, по числу и длине побегов, а т а к ж е 
и по длине и толщине междоузлий. 
Большинство изученных количественно-анатомических показателей проявляет 
достоверные различия по кустам, но и в других группировках проявляются различия 
между группами по ряду показателей. В зависимости от длины побегов только один из 
показателей проявляет достоверные различия (диаметр наиболее крупной трахеи). 
Следовательно, при изучении влияния сортовых и экологических факторов на 
изменчивость количественно-анатомических показателей нужно взять все образцы с 
различных кустов, чтобы сократить ошибки, связанные с покустовыми различиями. 
Целесообразно, кроме того, брать образцы с кустов одинаковой нагрузки и изучать междо-
узлия средней длины и толщины, для сокращения индивидуальных отклонений и этим 
путём. 
В Л И Я Н И Е К И Н Е Т И Н А НА С О Д Е Р Ж А Н И Е ПИГМЕНТОВ В Л И С Т Ь Я Х Я Ч М Е Н Я 
М . Х О Р В А Т , Д . Л А С Т И Т И 
В листьях, поставленных в воду, спустя сутки уже наблюдался распад пигментов, 
по сравнению с зелеными листьями ячменя, выдержанными в растворе кинетина (водо-
проводная вода) концентрации в 10~J M. Кинетин сохранил пигменты до 7-ого дня опыта. 
Уровень пигментов не восстанавливался под действием кинетина в контроле. Вероятно, 
поэтому, что новый синтез пигментов не имел места, а лишь стабилизировался уровень 
пигментов. В этиолированных листьях, поставленных на свет, разложение пигментов 
произошло сравнительно быстрее после 3—5—8-и часовой обработки водопроводной водой. 
Кинетин только приостановил процесс распада пигмента. 
И З У Ч Е Н И Е СОРТОВОЙ К О Л Л Е К Ц И И Л Ю Ц Е Р Н Ы 
А . Я Н О Ш И , И . Ш У Й О К 
Задача венгерских селекционеров люцерны состоит в выведении ранних, зимо-
стойких и устойчивых сортов быстрых темпов развития. Быстрые темпы начального раз-
вития и отрастания являются важнейшими особенностями интенсивных сортов, тре-
бующих высокого агрофона. 
На центральной базе Агроботанического Института в Тапиоселе за период 1958— 
63 гг. было собрано всего 357 сортов. Из этого числа 176 были местные венгерские сорта, 
а остальные были получены из-за границы в порядке обмена. 
Коллекция изучалась в период от 1958 до 1965 года в микроделяночном (6 м2) 
опыте без повторности по методу стандартного блока. Коллекция высевалась в четыре 
последующих года. Данные опытов свидетельствуют о том, что можно подобрать группы 
таких типов, которые в качестве партнёров для скрещивания могут с вероятностью 
успеха использоваться для получения сортов, соответствующих вышеописанным требо-
ваниям. 
В статье приводятся лишь некоторые из числа многочисленных данных, харак-
теризующих рекомендованные в качестве исходного материала сорта. 
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П Е Р С П Е К Т И В Ы К А Р Л И К О В О Й Г И Б Р И Д Н О Й К У К У Р У З Ы В ВЕНГРИИ 
Л . ПАРАДИ 
Селекция карликовой гибридной кукурузы по всем мире считается одним из 
возможных способов повышения эффективности производства кукурузы. Результаты 
наших опытов подтверждают правильность таких мнений. 
Прибавки у р о ж а я в лучших гибридных комбинациях у нас составляют 11—26%. 
Эти предварительные данные требуют дальнейшего уточнения, но предварительные 
сведения уже достойны внимания. 
ВРЕМЯ У Б О Р К И И У Р О Ж А Й КЕНАФА (HIBISCUS CANNABINUS L.) 
Ф. Т. ОРАБИ 
Обычно поздняя уборка увеличивала урожай зеленой массы на акр. Продукция 
волокна имела тенденцию увеличиваться в период от открытия первых цветков до соз-
ревания. 
В Л И Я Н И Е Э Л Е К Т Р И Ч Е С К О Г О ПОЛЯ НА АКТИВНОСТЬ КАТАЛАЗЫ 
В ПОСЕВНОМ М А Т Е Р И А Л Е 
Й. П . МИХАЙФИ, Л . Ш Е Р Ф 
В статье рассматривается влияние гомогенного и негомогенного электрического 
поля статического характера на семена кукурузы, гороха и огурца. В отношении куку-
рузы и гороха эффект был неоднозначным, так как тенденции влияния изменялись и в 
зависимости от времени прохождения семян через поле. Активность каталазы в семенах 
огурца увеличивалась во всех вариантах обработки. 
К О М П Л Е К С Н Ы Й К А Ч Е С Т В Е Н Н Ы Й П О К А З А Т Е Л Ь П Ш Е Н И Ц Ы 
Ж . ПОЛЛ ХАМ Е Р 
Для полной характеристики качества озимых пшениц была использована плани-
метрированная площадь под кривой, выведенной на основе 10 частных цифровых по-
казателей. Полученный таким путем комплексный показатель одной цифрой харак-
теризует полное качество сортов. 
О Н Т О Г Е Н Е Т И Ч Е С К О Е И З У Ч Е Н И Е РОСТА И РАЗВИТИЯ РАЙГРАСА 
(LOLIUM MULTJFLORUM VAR. WESTERWOLDICUM LAM.) 
В ЗАВИСИМОСТИ ОТ СКАШИВАНИЯ В ЧИСТОЙ К У Л Ь Т У Р Е В ПОЛЕВЫХ 
УСЛОВИЯХ 
А Л И РААФАТ, А. А. ЭЛЬ-МОРСИ, С. X . Э Л Ь - Г Х А И А Т И 
Нескошенные растения достигли их максимального роста, когда соцветия начали 
выпадать из их влагалищ и скорость накопления сухого вещества в период их плантации 
была низкой. Сухой вес листьев и стеблей сильно уменьшался скашиванием, а сухой вес 
стерни после скашивання снижался внезапно. Общие показатели сухого веса растения 
после скашивания составили примерно 1/G часть максимального показателя нескошен-
ного растения. 
Общая продуктивность сухого веса листьев скошенных растений превзошла по 
производству сухого вещества листья нескошенных растений, противоположное этому 
явление наблюдалось в стеблях. Использование скашивания райграса обычно снижало 
общую продуктивность целого растения, когда сравнение проводилось с накоплением 
сухого вещества нескошенного растения. 
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НОВОЕ П О В Р Е Ж Д Е Н И Е К У К У Р У З Ы ШВЕДСКОЙ МУХОЙ (OSCINELLA F R I T L 
И СТЕБЛЕВОЙ МУХОЙ ( E L A C H I P T E R A CORNUTA FALL.) 
Б . Д О Л И Н К А , А . Д Е Л И 
На кукурузе было замечено ранее не известное повреждение, гниль стебля, вы-
званная шведской и стеблевой мухами. 
Наблюдения свидетельствуют о том, что стеблевая муха является только вторич-
ным вредителем кукурузы, она повреждает только уже пораненные растения. Эффек-
тивный вред, причинённый при заражении в среднем 15% растений, хозяйственно незна-
чительный. Стоит, однако, обратить внимание на вторичное повреждение мухой E. cornuta 
Fall, линий и гибридов, чувствительных к шведской мухе. 
С Р А В Н И Т Е Л Ь Н О Е И С П Ы Т А Н И Е МЕТОДОВ, О П Р Е Д Е Л Я Ю Щ И Х 
АКТИВНОСТЬ Э Н З И М А КАТАЛАЗЫ 
Й . С А Л А И 
В течение вегетационного периода в листьях яблони определялась активность 
энзима каталазы манометрически с помощью прибора Scheibler'a, газометрическим мето-
дом Frenyó и перманганатным титрованием. Все исследованные нами три метода пригодны 
для измерения изменения активности каталазы и могут служить для получения данных, 
связанных с онтогенетическим развитием и обменом веществ. Для полевых измерений 
рекомендуем газометрический метод Frenyó, т. к. он прост, и с точки зрения прохождения 
реакции точнее, чем два другие метода. Объем кислорода, освобождающегося в течение 
реакции при постепенном распаде пероксида, можно измерить непосредственно, и в срав-
нительно небольших образцах можно измерить активность энзима. Другие два метода 
можно рекомендовать для лабораторного определения активности каталазы. 
Д А Н Н Ы Е ОТНОСИТЕЛЬНО АКТИВНОСТИ Н Е К О Т О Р Ы Х ЛУЧИСТЫХ ГРИБОВ 
И МИКРОСКОПИЧЕСКИХ Г Р И Б О В В Р А З Л О Ж Е Н И И П Е Р Е Г Н О Я 
С Е Т И Й . 
Подопытные микроскопические грибы оказались не в состоянии использовать 
гумат натрия, введенного в питательный раствор без дополнительного источника угля, 
а 22 подопытных штаммов лучистых грибов удовлетворительно росли в таких условиях 
и разложили значительные количества гумата натрия. В наличии дополнительных источ-
ников углерода (глюкоза, целлюлоза) значительная часть микроскопических грибов смо-
жет разлагать гумат натрия, но существенно увеличивается и количество перегноя, раз-
ложенного лучистыми грибами. Совместное применение дополнительных источников 
углерода и азота только у части лучистых грибов способствует минерализации гумата 
натрия, а грибки при этом сокращают свою разлагающую активность. На основе изло-
женных фактов предполагается, что основная часть микроорганизмов — прежде всего 
микроскопические грибы — способна напасть на азотосодержащие боковые цепи пе-
регнойных веществ, если среда содержит легко доступные источники углерода. 
В К Л А Д В АУТЭКОЛОГИЮ A C H I L L E A FRAGRANTISSIMA (FORSK.) 
SCH., BIP. С ССЫЛКОЙ НА С О Д Е Р Ж А Н И Е В НЕМ МАСЛА 
А . Ф . Ш А Л А Б И , M . М. Ю С С Е Ф 
Условия среды, включая климатические условия и почвы, поддерживающие А. 
fragrantissima в трех различных местностях засушливых египетских пустынь, были проана-
лизированы и изучены. Wad i Rishrash наиболее благоприятное место для A. fragran 
tissima, что показано его превосходством и высоким содержанием эфирного масла в 
данной местности. Авторами изучалось действие осадков и глубины заделки семян на 
прорастание. Были определены также коэффициент размножения, амплитуда колебания 
осмотического давления пасоки, размер и вес семян. 
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DIFFERENTIATION OF CELL WALL 
ULTRASTRUCTURE IN T H E HAIRS 
OF CUCURRITA PEPO L. 
By 
L . F R I D V A L S Z K Y 
DEPARTMENT OF APPLIED BOTANY AND HISTOGENESIS OF THE L. EÖTVÖS UNIVERSITY, 
BUDAPEST — ALSÓGÖD 
The cells of t h e hairs in Cucurbita pepo L. and t h e wall par ts of same respectively, 
can — due to the re la t ively big size of the cells — be well dissected for t he purpose of 
microscopic examina t ions . The polar izat ion microscopic examinat ions of wall parts being 
cleaned and of a k n o w n position, h a v e shown tha t t h e side wall of the lowest, so-called 
basic cell of the ha i r is mostly negat ively birefringent, t h u s microfibrils get arranged in 
i t in transversal d i rect ion. On the o the r hand, the bi refr ingency in t he side wall of t he 
o ther cells has p roved to be of posi t ive character. I n these lat ter cells i t could be estab-
lished tha t f ibri l lat ion was in fact of s lan t ing direction which, in certain lamellae, showed 
va ry ing directions t h u s bringing a b o u t intersected s t r u c t u r e . Between t ransversal niçois 
the re could be observed fibrils which migh t be considered fascicules of cellulose micro-
fibri ls . By way of these fibrils has become visible t h e intersected s t ruc tu re . The diver-
gency showing itself between the wall s t ruc ture of t h e basic cell and t h e o ther cells, can 
be explained by the f a c t tha t the bas ic cell grows r a t h e r in width while the other ones 
grow mainly in the i r length. The forces occurring on t h e occasion of g rowth in width , 
essentially main ta in t h e original microfibr i l o r ien ta t ion . In the case of longitudinal 
growth , however, t h e microfibrils get shif ted from the i r original position and approach, 
in the i r direction, t h e longitudinal axis . The t ransversa l walls of the cells forming the 
hai r , contain large p i t s the deve lopment of which is connected wi th the intensive 
p lasmat ic correlation between the cells. 
I n t r o d u c t i o n 
T h e f i n e s t r u c t u r e o f p l a n t c e l l w a l l s is d e t e r m i n e d e s s e n t i a l l y b y t h e 
a r r a n g e m e n t of c e l l u l o s e m i c r o f i b r i l s w h i c h f o r m t h e s k e l e t o n s u b s t a n c e of t h e 
ce l l w a l l . I n t h e c a s e o f u n i d i r e c t i o n a l a r r a n g e m e n t o f t h e m i c r o f i b r i l s — w h i c h 
c o m e s a b o u t in t h e m a j o r i t y of c e l l t y p e s — t h e c e l l wa l l b e c o m e s o p t i c a l l y 
a n i s o t r o p i c a n d s h o w s c o n s p i c u o u s b i r e f r i n g e n c y . T h e b i r e f r i n g e n c y of t h e ce l l 
w a l l w i t h s e t t l e d s t r u c t u r e m i g h t m a i n l y h e a t t r i b u t e d t o t h e f a c t t h a t w i t h i n 
t h e c e l l u l o s e m i c r o f i b r i l s , t o o , — a t m o l e c u l a r l e v e l — t h e r e e x i s t s a s i m i l a r l y 
s e t t l e d a n d e v e n c r y s t a l l i n e s t r u c t u r e ( F R E Y - W Y S S L I N G 1 9 5 3 , 1 9 5 5 , M Ü H L E -
T H A L E R 1 9 6 0 ) . T h e a n a l y s i s of b i r e f r i n g e n c y in p o l a r i z a t i o n m i c r o s c o p e r e n d e r s 
i t p o s s i b l e t o d e t e r m i n e t h e r e g u l a r i t y a n d t h e s l o p i n g d i r e c t i o n o f t h e m i c r o -
f i b r i l s i . e . t o d i s c e r n t h e m o s t c h a r a c t e r i s t i c u l t r a s t r u c t u r a l p r o p e r t y (FREY-
W Y S S L I N G 1 9 3 0 , 1 9 5 9 ) . T h e f i n e s t r u c t u r e of t h e c e l l w a l l is i n s t r i k i n g c o r r e l a -
t i o n w i t h t h e f o r m , t h e g r o w t h p r o c e s s e s a n d f u n c t i o n of t h e c e l l i n q u e s t i o n . 
T h u s , e . g . t h e w a l l o f t h e c o n d u c t i n g e l e m e n t s i s f i b r i l l a t e d i n t r a n s v e r s a l o r 
s l a n t i n g d i r e c t i o n , t h a t o f t h e f i b r e s i n l o n g i t u d i n a l d i r e c t i o n , w h i l e i n t h e p a r e n -
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chyma cells of the assimilating and storing tissues no sucli uniform orientation 
can be found ( M Ü H L E T H A L E R 1 9 5 0 , R O E L O F S E N 1 9 5 9 , G R E E N 1 9 6 0 ) . In confor-
mity with the varied development of the hairs, in the wall structure of the cells 
that form them, characteristic and heterogeneous traits may just as well be 
observed ( F R E Y T A G 1 9 5 5 , 1 9 5 7 , U P H O F 1 9 6 2 ) . Our investigations refer to such 
multicellular hairs that reveal divergent characters in the growth of the indi-
vidual cells and that phenomenon appears also in the structure of the developed 
cell walls. 
Material and Method 
Our examinations have been performed with the multicellular hairs found on the leaf of 
Cucurbita pepo L. — From the removed hairs — under stereobinocular dissecting microscope — 
cell wall particles have been dissected in a manner that during the later microscopic examina-
tion the proper place and the original or ientat ion of the wall particles in quest ion could be 
identified. The parts of the cell wall were purif ied in triethanolamine for 6 hours a t 90°. Thus 
the non-cellulose substances have been removed from the cell wall and the opt ical peculiari-
ties of the cellulose skeleton could be s tudied. In order to observe dichroism some cell wall 
pieces have been stained with a 1% solution of Congo red. The examinations have been made in 
Jena Zeiss-manufactured "Polmi A" polarization microscope as well as in phase contrast 
microscope. 
Results 
The cover hairs of Cucurbita pepo L. are — as it is well known — multi-
cellular and are placed on a protuberant emergence (Fig. 1). The lowest , broad, 
so-called basic cell with the form of a truncated cone is followed b y some other 
cells though being elongated hut hav ing also the form of a truncated cone. 
These upper cells generally differ from the basic cell in that their length (going 
upwards at a more and more increased rate) considerably surpasses their 
width. With the basic cell the situation is just the contrary. It is the 
transversal growth that dominates in them. With other cells the same 
can be said about the longitudinal growth. It goes without saying that the 
aforesaid characters of growth apply to the side walls of cells. The structure of 
the transversal diaphragms is much more characterized by the fact that 
through these walls intensive plasmatic connection develops between the neigh-
bouring cells. Accordingly, the structure of the side wall and that of the cross 
wall has to be discussed separately. 
The side wall of the basic cell observed in polarization microscope, be-
tween crossed nocils and inserting a compensator Red I plate has proved to be 
of negative birefringency. From this we might conclude that cellulose micro-
fibrils run in transversal direction, i .e. cyclically in it. Through appropriate 
orientating of the dissection — performed between crossed niçois — the trans-
versal fibrillatedness can be made visible (Fig. 2). The fibrils thus becoming 
visible might be considered fasciculi that consist of cellulose microfibrils and 
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are so thick that t h e y can be seen e v e n in light microscope. The rather uniform 
and transversal grouping of fibrils and microfibrils can be explained by the 
fact t h a t the basic cell grows mainly in width. Thus there are no power impulses 
shift ing the direction of the transversally organized fibrils. Examinations per-
formed in Nitella cells and on other objects have indicated that in the tubular 
cells a transversal orientation is primordially developed, which — depending on 
Fig. 1. P a r t of the cover hai r , from the leaf-s ta lk of Cucurbi ta pepo L. U n d e r n e a t h the basic 
cell (A) t he r e is a mult icel lular emergence (E) . Approx. 50 X 
the direction and rate of later growth, — might get re-organized (GREEN 
1 9 6 0 , 1 9 6 3 ) . 
On the other hand, the cells attached to the basic cell and the following 
ones are positively birefringent; this , in general, indicates longitudinal struc-
ture. However, observations performed between crossed niçois in several kinds 
of polarization have shown that fibrils are of slanting character and then 
microfibril orientation — considering the whole side wall, — is helicoid. The 
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direction of these spiral lines, however, is contrasting in the cell wall lamellae, 
therefore, we actually have to deal with intersected structures (Fig. 3). Towards 
the top of the hair the direction of fibrillization forms a continually smaller 
angle with the longitudinal axis of the cell. The above-mentioned positive 
birefringency is produced by the general effect of the intersected microfibril 
orientation. The formation of the above-outlined wall structure might be 
explained in the way ( R O E L O F S E N 1 9 5 9 , G R E E N 1 9 6 0 ) that the power impulses 
Fig. 2. Transversally fibrillated wall-part f rom the side wall of the basic cell between intersected 
niçois. Approx. 1200 X 
occurring on the intensive longitudinal growth, shift the microfibrils from 
their original position and so much the more the longer the longitudinal growth 
lasts. From this it follows that mainly the mikrofibril orientation of the old-
est i.e. the most external cell wall lamellae gets re-organized. 
A peculiarly organized structure develops on the meeting spot of the side 
and cross wall. Between intersected niçois thicker microfibril fasciculi fibrils 
being settled rather paralelly can be observed (Fig. 4). These thick fibrils are 
supposed to strengthen — at the f i t t ing — the connection of the side cross wall. 
Since the cells have always the form of a regular truncated cone the cross 
walls are circular and thus, there is no distinguished direction in their growth. 
The most characteristic of their microscopic structure is that numerous, rela-
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Fig. 3. Intersectedly fibrillated wall-part f rom the side wall of the second cell above the basic 
cell, between crossed niçois. Approx. 3500 X 
Fig. 4. Parallelly arranged fibrils a t the f i t t ing of the side and cross wall, between crossed 
niçois. Approx. 3500 X 
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5. Section from the upper transversal and pits containing wall basic of the basic cell. 
Phase contrast microscopic picture. Approx. 800 X 
6. Section from the upper transversal wall of the basic cell, between crossed niçois. 
Approx. 800 X 
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t ively large (with a diameter of 4 — 8 mikrons), partly circular and part ly 
irregular pits are visible on them which are especially conspicuous in phase 
contrast microscope (Fig. 5). In polarization microscope, between intersected 
niçois it can be well seen that around the pits there exists an oriented structure 
(Fig. 6). B y inserting Red I compensator plate, it can be detected t h a t the 
microfibrils take place circularly around the pores. I t is conspicuous that 
the circularly settled belts around the pits are rather broad, thus relatively 
Fig. 7. Section f rom the lower transversal wall of the basic cell, with oval pits, between crossed 
niçois. Approx. 1800 X 
little area is on the cross wall in which microfibrils are situated in disorder. The 
lower cross wall of the basic cell is in touch with not one but several cells belong-
ing to the emergence and accordingly, the same number of parts gets separated 
on it. In the growth of the emergence cells there exists already a certain control 
which is also revealed in the structure of the contacting wall of the basic cell. 
In this respect the most conspicuous are the oval forms of the pits and the paral-
lel arrangement of their longitudinal axes (Fig. 7). 
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Conclusions 
The observations and results described above, confirm the notion accord-
ing to which t h e growth tendency of the cell exerts influence on the formation 
of the wall structure of the cell in question. In the case of transversal growth 
there remains t h e original microfibril orientation, while the longitudinal growth 
results in the direction of microfibrils approaching more or less the direction 
of the longitudinal axis of the cell. In this connection we want to point out that 
in the case of t h e hair examined, cells being of common origin, similar construc-
t ion and funct ion are concerned. In fact t h e y differ only in the proportion of 
cell-length and cell-width, which, on the other hand, can be attributed to the 
difference of the ir growing tendency. Therefore, we may well suppose that the 
difference established in the f ine structure of the tubular side wall — especially 
between the bas i c cell and the other ones — is due to the discrepancy of growth 
trends. 
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STUDIES ON THE GROWTH OF JERSEY CALVES 
FED ON MILK AND MILK REPLACERS 
By 
A . D A R W I S H , M . K . S O L I M A N 
F A C U L T Y O F A G R I C U L T U R E , A S S I U T U N I V E R S I T Y A N D F A C U L T Y O F V E T E R I N A R Y M E D I C I N E , 
C A I R O U N I V E R S I T Y , U . A . R . 
The present s tudy offers a m e t h o d for raising y o u n g Jersey ca lve s and developing 
t h e rumen funct ion at an early age . This was accompl ished by the introduct ion of d r y 
f o o d in the diet f r o m the fourth w e e k , when rumen funct ion started to develop, ins tead 
of feeding t h e m who ley on mi lk . T h e diet g iven w a s rich in pro te in and contained 
necessary minerals wi th small a m o u n t s of cellulose, s ince dry roughage is usually reject-
ed. Tender freshly c u t green fodder as young clover (barseem) or n ice ly c u t green darawa 
(green maize) was also given. W a t e r w a s available for calves ad l ib i tum and the y o u n g s 
were t ied to their mothers to h a v e a great chance for ingesting dropped food f rom 
mother 's mouth during ruminat ion. 
Gradual feed ing dry food bes ides milk and green food, to y o u n g Jersey calves , 
t h o u g h it increased the growth m e a s u r e and starch va lue consumed consequent ly , y e t , 
i t enhanced growth rate and spared 18 per cent of t h e price of kg. b o d y weight. 
As compared to local breed c o w s and buffaloes , Jersey calves o f t h e present s t u d y 
exhibi ted a lower growth measure a n d higher dai ly gain. 
In t roduc t ion 
F o r some decades now it l ias been the p r ac t i c e in ra is ing a n d f a t t en ing 
calves t o replace whole milk by o t h e r less expensive feeding s t u f f s (ADAMS et al. 
1 9 5 9 , S O L I M A N — S O L I M A N 1 9 6 5 ) . T h e reason for th is p rocedure is t h a t t h e 
s u b s t i t u t i o n of o the r sui table a n d cheaper feed ing s tuffs p e r m i t s subs tan t ia l 
economies to be e f fec ted in the cos t of feeding calves . Apar t f r o m this dis t inct 
economic a d v a n t a g e t he re are also o thers based on cons idera t ions of hea l th . 
Fo r example , the use of sui tably c o m p o u n d e d mi lk replacers (w i th minerals , 
v i t a m i n s besides p l a n t food stuffs) p rec ludes t h e dange r of calves be ing infected 
wi th tuberculos is t h r o u g h their f e e d and minimizes the m o r t a l i t y a m o n g 
suckl ing calves dur ing a period of t h r e e mon ths ( C O M B E R G — G Ö L L N I T Z 1 9 5 8 , 
D R O U L I S C O S — V E R B E E K 1 9 6 0 , N A J M A N — H L A D I K 1 9 6 2 , S R A M E K 1 9 6 2 , O D O -
NOVAN 1 9 6 3 ) . 
B A C V A N S K I et al. (1963) conc luded t ha t r educ ing the a m o u n t a n d dura t ion 
of milk feeding led t o a drop in d a i l y weight ga in . The carcass qua l i t y of t h e 
an imals b rough t u p b y this w a y , however , is n o t reduced ( G R E E N — B U R I C 
1953). Therefore , f u r t h e r inves t iga t ion should b e carr ied out t o f i n d out t h e 
su i tab le a m o u n t s of mi lk and milk rep lacers necessary for early wean ing calves. 
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T h e present inves t iga t ion endeavou r s to s t u d y t h e quest ion t o wha t 
ex ten t t h e "suckl ing s t a t u s " during t h e early life of t h e calf can be modif ied 
b y nu t r i t i ona l measures . T h e main o b j e c t of such a p rocedure is b a s e d upon 
render ing t h e digest ive a p p a r a t u s a n d capaci ty of t h e calf, which is a t f irst 
still ve ry l imi ted and r e s t r i c t ed to ut i l ize milk-like p r o d u c t s , capable of accept-
ing and uti l izing c h e a p e r feeding s tu f f s such as coarse-ground cereals and hay 
a t as ear ly a t ime as poss ib le . I t is p l a n n e d also to f e t c h a sui table a n d econo-
mical r a t i on for s a t i s f ac to ry growth of J e r s e y calves d u r i n g the suckl ing period. 
Material a n d Methods 
For th is study e i g h t e e n newly born Jersey calves were se lec ted from the F a r m of Faculty 
of Agriculture-Assiut, U . A . R . The mothers of these calves w e r e proved to be Brucella and 
Tuberculosis tes ts negative. T h e animals were div ided into t w o groups. Group I included six 
calves which were kept as contro l s and g iven colostrum in the f i r s t week ad l i b i t u m and then 
fed on milk according to t h e fo l lowing scheme. F r o m the e ighth t o twenty-one d a y s the calves 
were g iven three kg. who le mi lk , from t w e n t y - t w o to n i n t y - o n e days given four kg. whole 
milk and f r o m ninty-two t o o n e hundred and twenty - s ix days g i v e n two kg. whole milk daily 
per head. T h e colostrum a n d milk were hand- fed to calves ind iv idua l ly using t h e milk nipple 
pails as ca lves take milk m o r e s lowly and hence h a v e no d iges t ive upsets.Milk w a s g iven twice 
daily short ly after milking in equal parts, at 8 .00 a. m. and 5 .00 p. m. From t h e beginning 
of the fourth week calves rece ived one kg. c lover (Trifolium Alexandrinum) or darawa (green 
maize), dai ly per head, till weaning . 
Group I I comprised t w e l v e newly born Jersey calves w h i c h were treated in the same 
manner as those of the f i r s t group. In addi t ion , each calf w a s g iven, from t h e beginning of 
fourth week to the end of t h e thirteenth w e e k dai ly half kg. of a dry mixture composed of 
50 per cent maize , 25 per c e n t decorticated c o t t o n seed cake a n d 25 per cent bran (having a 
starch va lue of 70 per cent ) a n d from the f o u r t e e n t h week to t h e e ighteenth week one kg. dry 
food. The animals were t ied t o the neck or front legs of their mothers . Water was of fered to calves 
ad l ib i tum as it is essential for rumen digest ion and to attain a f l u i d texture so t h a t chemical, 
bacterial and enzymatic d iges t ion might t a k e place. 
E a c h animal was w e i g h e d directly af ter birth, and at s e v e n days intervals til l the eigh-
teenth week at 8.00 a. m. before feeding. The average weight, s tandard error w a s calculated for 
each group at every exper imenta l interval. T h e maximum ga in per period, w e e k l y and daily 
gain were calculated for b o t h groups. The g r o w t h measure was calculated from the starch value 
necessary for producing one kg. l ive weight. Resu l t s were a n a l y s e d statistically us ing the " t " 
test in order to evaluate t h e differences ob ta ined between b o t h groups. 
Resul ts 
T h e daily gain in t h e whole pe r iod was 0.54 a n d 0.66 kg. (Table 2) and 
the wean ing weight b e c a m e 87.33 a n d 106.08 in g r o u p I and I I , respect ively 
(Table 1). These f ind ings indicate t h a t weaning we igh t was 4.44 a n d 4.69 t imes 
their b i r t h weight in c o n t r o l and t r e a t e d calves. T h e t o t a l gain du r ing t h e whole 
period was 67.67 and 83.50 kg. in g r o u p I and I I i .e. was higher in t h e la t te r 
r a the r t h a n the f o r m e r (23 per cent) . 
T h e m a x i m u m a v e r a g e daily ga in in bo th g roups dur ing the whole periods 
was more evident a t t h e fou r th per iod , reaching 0.76 and 0.79 kg. fo r group I 
and I I , respect ively. T h e b i r th weight was doubled a t the end of t h e seventh 
week (2.04 and 2.05 t i m e s for control a n d t r ea ted calves) . 
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Table 1 
Average body weight, weekly and daily gain of Jersey calves (kg) 
fed on milk and those given milk and dry food 
Group I (control) j Group I I ( t r ea ted ) 
Age 
(week) Absolute w t . weekly gain da i l y gain A b s o l u t e w t . weekly gain dai ly gain 
A t birth 19.66 ± 0 .90 0.00 0.00 22.58 ± 0.92 0.00 0.00 
1. 2 2 . 1 6 + 1.42 3.50 0.50 2 4 . 1 6 + 0.91 1.58 0.23 
2. 2 7 . 0 0 + 1.08 3.84 0.55 26.83 ± 1.06 2.67 0.38 
3. 3 0 . 1 6 + 1.02 3.16 0.45 30.16 ± 1.20 3.33 0.47 
4. 3 1 . 1 6 + 0 . 9 2 1.00 0.14 33.41 ± 1.31 3.25 0.46 
5. 33.66 ± 1.00 2.50 0.36 37.00 ± 1.42 3.59 0.51 
6. 3 5 . 8 3 + 0 .69 2.17 0.31 4 2 . 1 6 + 1.61* 5.16 0.74 
7. 4 0 . 1 6 + 0 .93 4.33 0.62 46.33 ± 1.64* 4.17 0.58 
8. 43.33 + 1.35 3.17 0.45 51.08 ± 1.99* 4.75 0.68 
9. 4 6 . 3 3 + 1.08 3.00 0 .43 57.00 ± 1.77* 5.92 0.85 
10. 49.33 ± 0.99 3.00 0 .43 61.25 ± 2.01* 4.25 0.61 
11. 5 3 . 1 6 + 1.33 3.83 0.55 66.58 ± 2.30* 5.33 0.76 
12. 5 7 . 0 0 + 1.36 3.84 0.55 72.17 ± 2.52* 5.59 0.79 
13. 60.66 ± 1.62 3.66 0.52 78.33 ± 2.73* 6.16 0.87 
14. 64.66 ± 1.95 4.00 0.57 84.66 + 3.72* 6.32 0.90 
15. 70.16 ± 3 .34 5-50 0.79 9 0 . 5 0 + 3.11* 5.84 0.83 
16. 7 6 . 5 0 + 3.17 6.34 0.91 94.83 ± 3.01* 4.33 0.62 
17. 8 2 . 6 6 + 3 .28 6.16 0.87 1 0 0 . 3 3 + 2.96* 5.50 0.79 
18. 8 7 . 3 3 + 3.35 4.67 0.67 106.08 ± 3.08* 5.75 0.82 
+ Standard error. 
* Statist ical ly higher than control v a l u e s of the same age at 0.01 level of probabil i ty. 
Table 2 
Comparison between the body gain, per week and day (kg), 
in calves in relation to the food consumed 
F o o d consumed (kg.) T o t a l ga in (kg.) D a i l y ga in (kg.) 
Duration 
d r y food 
(days) mi lk group 
I & I I 
g reen group 
I & I I con t ro l 
I 
t rea ted 
I I 
c o n t r o l 
I 
t rea ted 
I I 
c o n t r o l 
I 
t rea ted 
I I 
1 - 7 colostrum 0.00 0 .00 0.00 3 .50 1.58 0 .50 0.22 
8 - 2 1 42.00 0.00 0 .00 0.00 7 .00 6.00 0 .50 0.43 
2 2 - 9 1 280.00 70.00 0 .00 35.00 30 .50 48.17 0 .44 0.69 
9 2 - 1 2 6 70.00 35.00 0 .00 35.00 26 .67 27.75 0 .76 0.79 
1 - 1 2 6 392.00 105.00 0 .00 70.00 67 .67 83.50 0 .54 0.66 
(total) 
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Table 3 
Starch value, growth measure and price of food consumed 
in the whole period of both groups 
G r o u p I 
( con t ro l ) 
Group I I 
( t r ea t ed ) 
Starch value 1. Milk* 79.58 79.58 
2. Supp lement 0 . 0 0 50.00 
3. Tota l 79.58 129.58 
Growth measure 1.24 1.57 
Price of food 
(pound) 1. Milk 31.36 31.36 
2. Supp lement 0 . 0 0 1.75 
3. Tota l 31 .36 33.11 
Price of kg. body w e i g h t 48 .49 40 .41** 
* Starch va lue /kg = 0.2 and price of kg = 0 .08 pound (8 piastre). 
** Difference = 8.08 piastre i. e. 19 .19% less t h a n control price. 
T h e growth measure in g r o u p I and I I , d u r i n g the whole pe r iod was 1.24 
a n d 1.57, respect ively . However , t h e gain in b o d y weight ove rcomes such a 
rise in s ta rch va lue of food c o n s u m e d (Table 3). 
Discussion 
I n the p resen t s tudy , co los t rum has been given to bo th g r o u p s of calves 
ad l i b i tum, as it provides pas s ive immuniza t ion against v a r i o u s infectious 
diseases of the y o u n g calf ( lactglobul in) as well as factors essen t ia l for t h e i r 
su rv iva l and deve lopment . By g radua l ly giving d r y food t o g e t h e r with milk 
a n d green food, a f t e r t h e fou r th week there was a decided rise in t h e i r body gain 
a n d a n u p w a r d t r e n d r a the r t h a n w i t h control ca lves (Fig. 1). T h e food mater ia l 
of fered to calves du r ing the ear ly l ife conta ined v e r y small a m o u n t s of f ib rous 
ma te r i a l . Usual ly cellulose is t h e subs tance w h i c h encapsula te t h e nu t r i t ive 
ma te r i a l s present in t h e food of p l a n t origin. I t m u s t be borne in m i n d t ha t large 
a m o u n t s of f ib rous mater ia l w h e n offered to ca lves cause m a l a d a p t a t i o n and 
excessive h a r m f u l f e r m e n t a t i o n . 
T h e avai lable d a t a ind ica te t h a t it is p re fe rab le to s t o p milk feeding 
comple te ly by t h e seventh week ( W I L L I A M — K N O D T 1 9 5 0 , B R U M B O U G H — 
K N O D T 1 9 5 2 , P O U N D E N — H I B B S 1 9 5 3 , S T E I N et al. 1 9 5 4 , H O G U E et al. 1 9 5 6 , 
H O L L O N et al. 1 9 5 8 ) . Several o t h e r inves t iga tors weaned calves a f t e r 2 5 — 4 5 
days a n d reared t h e m on 25 — 77 k g . milk and t h e n fed on d r y f o o d (CASTLE — 
N I S T O N 1 9 5 9 , F E R N A N D E Z 1 9 5 9 , D R O U L I S C O S — Y E R B E E K 1 9 6 0 , N A J M A N — 
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H L A D I K 1 9 6 2 , P A R D U E et al. 1 9 6 2 , B A C V A N S K I et al. 1 9 6 3 , B R U N D A G E — S W E E T -
MAN 1 9 6 3 , H L A D I K — N A J M A N 1 9 6 3 , O D O N O V A N 1 9 6 3 , A B D E L - M A L I K 1 9 6 4 , 
K H O U R Y 1 9 6 4 ) . M A G L I A N O ( 1 9 5 8 ) , h o w e v e r , d id n o t adv i se ea r ly w e a n i n g f o r 
t h e d i f f i cu l ty of m a k i n g m i x t u r e s h a v i n g t h e s a m e a m i n o acids as milk a n d 
M E R G A L L I ( 1 9 5 3 ) adv i sed t h a t milk s h o u l d b e o f f e r e d a t leas t u p t o t h e s ix ty t o 
s e v e n t y - t h r e e d a y s . 
T h e a v e r a g e dai ly ga in du r ing t h e ea r ly l ife of J e r s e y ca lves s t u d i e d 
(18 weeks) w a s 0.54 kg. in c o n t r o l calves a n d 0.66 kg . in t hose f e d t h e d r y r a t i o n 
besides mi lk a n d green f o o d . T h e b o d y w e i g h t w a s d o u b l e d , in b o t h groups , a t 
t h e seven th w e e k . G H O N E I M et al. ( 1 9 5 6 , 1 9 5 7 ) r e p o r t e d an a v e r a g e da i ly ga in 
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Fig. 1. Growth of Jersey ca lves f r o m bir th til l wean ing 
in n a t i v e b r e e d calves of 0 .52 kg . a n d t h e w e i g h t w a s d o u b l e d a t t h e end of t h e 
e i g h t h week. S imi la r f i n d i n g s were o b t a i n e d in fo re ign b reeds (LUSSE 1954, 
E S K E D A L et al. 1 9 5 6 , V I L L I N G E R 1 9 5 6 , M C N E I L 1 9 5 7 , N A T E S O V A 1 9 5 7 ) . Severa l 
i nves t iga to r s r e c o m m e n d e d t o r ea r ca lves on a m o u n t s of whole a n d / o r s k i m m e d 
mi lk hav ing t h e s a m e n u t r i t i o n a l va lue of food g iven in t h i s s t u d y a n d o b t a i n e d 
r a t h e r t h e s a m e ranges of da i ly gain ( L E I S N E R 1 9 5 7 — 5 8 , S I M O N J A N 1 9 5 7 , 
G O C I T A S V I L I 1 9 5 8 , H O F F M A N — G Ü T H E R 1 9 5 8 — 5 9 , M Ä K E L A 1 9 5 8 , Н о м в 1 9 6 0 , 
J E R O C H et al. 1 9 6 1 — 6 2 , A D A M et al. 1 9 6 2 , B E R K E — B E D O 1 9 6 3 , C Z A K O 1 9 6 2 , 
C Z A K O et al. 1 9 6 3 , B U T K E V I C E N E — V A G O N I S 1 9 6 3 , S A L E M 1 9 6 5 ) . F r o m t h e 
p re sen t s t u d y i t is ev iden t also t h a t t h e r e is a s ign i f i can t co r re l a t ion b e t w e e n 
t h e weight ga in a n d c o n c e n t r a t e c o n s u m p t i o n (Tab le 3) l end ing s u p p o r t to t h e 
f i n d i n g s of W H I T A K E R et al. ( 1 9 5 7 ) in F r i e s i an a n d J e r s e y calves . 
Some i n v e s t i g a t o r s f e d calves r a t h e r h ighe r a m o u n t s of mi lk be fo re 
w e a n i n g (200 — 300 kg. who le milk a n d 600 — 800 s k i m m e d milk) t i l l w e a n i n g 
( C Z A K O 1 9 5 8 , 1 9 6 2 , M Ä K E L A 1 9 5 8 , 1 9 5 9 , R A G A B — A B D E L A Z I Z 1 9 6 1 , B E R K E — 
B E D O 1 9 6 2 , 1 9 6 3 , B U Y S S E — M A R T I N 1 9 6 2 , C A L O T O U I et al. 1 9 6 2 , M A T H I E U — 
M E G A T - L I T R E 1 9 6 2 , M Y S J U T K I N A 1 9 6 3 , V A N M A R L E 1 9 6 3 ) . O t h e r s , howeve r , 
c l a imed t o r e d u c e a n d save mi lk a t f i r s t b y r e s t r i c t i ng we igh t ga ins of ca lves 
. aiuup n 
(treated) 
Group I 
' (control) 
Acta Agronomica Academiae Scientiarum Hungaricae 16, 1967 
2 8 6 A. DARWISH, M. К. SOLIMAN 
to 4 0 0 — 5 0 0 g. dai ly ( R I C H T E R 1 9 5 7 , 1 9 5 8 , 1 9 5 9 , E N G E L H A R D T — T H I E L E 1 9 6 2 , 
K O R I A T H et al. 1 9 6 2 , L U K S L I N J A 1 9 6 2 , B E G U C E V 1 9 6 3 ) . J O T T R A N D ( 1 9 5 7 ) 
r e p o r t e d t h a t i t is m o s t p r o f i t a b l e t o r e a r hei fer ca lves on 1 0 0 — 1 5 0 l i t res m i l k 
and 200 — 250 l i tres s k i m m e d milk w i t h 75 — 80 kg . c o n c e n t r a t e . 
F u r t h e r m o r e , i t h a s been f o u n d t h a t calves do n o t need m o r e t h a n 150 k g . 
whole m i l k w i th 65 k g . dr ied s k i m m e d milk s u p p l e m e n t e d w i t h v i t a m i n s 
( K I R S C H et al. 1 9 5 7 ) . В О В Е К — M O L N E R ( 1 9 5 9 ) f o u n d no s ign i f i can t d i f f e rences 
in w e i g h t ga ins b e t w e e n calves fed o n 3 5 — 4 0 0 l i t res a n d 2 p e r c e n t f a t m i l k 
and 550 — 650 litres s k i m m e d milk. B y r e d u c i n g t h e a m o u n t of c o n s u m e d m i l k , 
t h e p r o d u c t i o n costs w e r e t he re fo re l o w e r ( L E I S N E R 1 9 5 7 , 1 9 5 8 , N O L L E R et al. 
1 9 5 7 , K L I E S C H — H O R S T 1 9 5 9 , M E R E G A L L I 1 9 5 9 ) . T h e p r e s e n t s t u d y i n d i c a t e s 
t h a t , a l t h o u g h t h e s t a r c h va lue is h i g h e r in t r e a t e d calves y e t t h e p r o d u c t i o n 
costs a r e r e d u c e d b y 20 p e r cent ( T a b l e 3). 
I t h a s been t h o u g h t p rev ious ly t h a t t h e f u n c t i o n of t h e r u m e n s t a r t s on ly 
a f te r t h r e e m o n t h s of age , however , i t h a s r e c e n t l y been p r o v e d t h a t r u m e n 
f u n c t i o n s t a r t s a t an ea r l i e r t ime b y t h e i n t r o d u c t i o n of solid f o o d (KON — POR-
TER 1 9 5 4 , M A Z I E R E 1 9 5 6 , S O L I M A N — S O L I M A N 1 9 6 5 ) . W h e r e a s t h e r u m e n a n d 
r e t i c u l u m enla rge on ly t o a l imi ted e x t e n t du r ing mi lk - f eed ing , f e e d i n g h a y or 
coarse g r o u n d cereals f r o m t h e t h i r d o r f o u r t h w e e k resu l t s in an u n m i s t a k a b l e 
d e v e l o p m e n t and f u n c t i o n i n g of t h e r u m e n ( P O U N D E N — H I B B S 1 9 4 8 , 1 9 5 0 , 
H I B B S — P O U N D E N 1 9 4 9 , J A C O B S O N et al. 1 9 5 1 , C O N R A D — H I B B S 1 9 5 0 , 1 9 5 3 , 
1 9 5 7 , H I B B S et al. 1 9 5 3 , B R O W N L E E 1 9 5 6 , W A R N E R 1 9 5 6 , H I B B S — C O N R A D 
F r o m t h e p r e s e n t w o r k it a p p e a r s t h a t calves feel t h e n e e d fo r t h e g r a d u a l 
c o n s u m p t i o n of solid e l e m e n t s as i t is t h e ma in a c t u a l phys io logica l s t i m u l a n t 
f ac to r t o t h e f u n c t i o n of t h e r u m e n s ince t h e d e v e l o p m e n t of r u m e n v o l u m e 
lost i t s f u n c t i o n . T h e r u m e n m i c r o - o r g a n i s m s are i n t r o d u c e d ear l ie r i n t o t h e 
a l i m e n t a r y t r a c t t o g e t h e r wi th t h e d i e t which c o n t a i n s b a c t e r i a a n d p r o t o z o a 
on t h e i r s u r f a c e s and b e c o m e acc l ima t i zed the re in b e f o r e s t a r t i n g t he i r f u n c t i o n . 
1 9 5 6 , 1 9 5 8 ) . 
T a b l e 4 
Daily gain and growth measure of Jersey calves (present values), 
as compared to values of Friesian and local breed calves and buffaloes 
( v a l u e s g iven b y SALEM, 1965) 
D .ily gain (kg . ) G r o w t h m e a s u r e 
Buffalo c a l v e s 
Cow ca lves ( local breed) 
Cow c a l v e s (Friesian) 
Cow ca lves (Jersey) 1. Control 
2. T r e a t e d 
0.329 
0 .383 
0 .701 
0 .540 
0.660 
2 .115 
1.800 
1.814 
1.240 
1 .570 
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J e r s e y ca lves h a v e s h o w n h ighe r da i ly ga in and lower g r o w t h m e a s u r e 
t h a n b u f f a l o e s a n d local b r e e d ca lves a n d e v e n lower g r o w t h m e a s u r e v a l u e s 
t h a n F r i e s i an ca lves (SALEM 1965) t h o u g h t h e da i ly gain in t h e l a t t e r is m a r -
k e d l y h ighe r ( T a b l e 4). 
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BIOCHEMICAL PROCESSES OF VERNALIZATION 
V I . T H E C H A N G E O F T H E P H Y T O C H R O M E C O N T E N T I N T H E C O U R S E 
OF V E R N A L I Z A T I O N 
By 
M . D É V A Y 
AGRICULTURAL RESEARCH INSTITUTE OF THE HUNGARIAN ACADEMY OF SCIENCES, 
MARTONVÁSÁR 
The appearance and the quant i ta t ive change of the phytochrome content have 
been studied in the course of vernalization of winter wheat В 1201. It has been estab-
lished that the act ive phytochrome could not be evinced in unvernalized plants . The 
formation of the act ive phytochrome occurs in the second half of vernalization only . The 
process does not require l ight. Due to the effect of high temperature (30°C) the nonpho-
tochemical transformation of the phytochrome can be observed, however, at a certain 
stage of vernalization only. 
In t roduc t ion 
W h e n s tudying t h e act ion s p e c t r u m of f lowering pho tocon t ro l , i t was 
f o u n d t h a t in the d i rec t ing of p l an t deve lopmen t a p i g m e n t capable of revers-
ible t r ans fo rma t ion , h a d an i m p o r t a n t role. The p i g m e n t called p h y t o c h r o m e , 
can be isolated as a w a t e r soluble p ro t e in and can be d e t e r m i n e d pho tome t r i -
cally (LANE et al. 1963). 
Be tween verna l i za t ion and pho tomorphogenes i s t h e r e exists a ve ry 
close in te rac t ion . The non-verna l ized win te r wheat is a shor t - long d a y p l an t 
( P U R V I S 1 9 6 1 ) . Under t h e inf luence of cold induct ion e x e r t e d for several weeks 
the pho toreac t ion gets changed in to character is t ica l ly long-day t y p e . As a 
resul t of cold-induct ion verna l iza t ion — t h e " p h o t o r e a c t i o n n a t u r e " of t h e 
p l an t s gets changed ( F R I E N D 1 9 6 5 ) . 
Such close in te rac t ion be tween t h e photoper iodic reac t ion abi l i ty and 
verna l iza t ion as well as t h e light e f fec t observed for t h e s tabi l izat ion of t h e 
cold induced s ta te ( G O T T — G R E G O R Y — P U R V I S 1955, F R I E N D — P U R V I S 
1963) h a v e suggested t h a t t h e pho tomorphogene t i c p i g m e n t , t he p h y t o c h r o m e 
migh t be b rough t in some connect ion w i th t h e p h e n o m e n o n of verna l iza t ion . 
The p rob l em was s tud ied in details b y F R I E N D (1965) on t h e Petkus w in te r rye . 
He es tabl i shed t h a t t h e f lower - induc t ion p romot ing effect of t h e red and fa r - red 
r ad i a t i on had not been able t o b e p roved dur ing cold induc t ion as long as t h e seeds 
had n o t been completely vernal ized . H e drew the conclusion t h a t t h e p h y t o -
chrome sys tem did no t t a k e p a r t in t h e f lower induct ion p r o m o t i n g effect b u t 
was capab le of stabil izing, t o a cer ta in e x t e n t , t he cold e f fec t . 
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On the bas i s of the above t h e question has been raised w h e n it was t h a t 
t h e p h y t o c h r o m e appeared in a c t i v e s ta te , in t h e leaves of w i n t e r wheat and , 
a s a consequence, when the p l a n t was capable t o t ake up t h e long-day pho to -
pe r iod ic s t imulus . E x p e r i m e n t s w e r e set up t o elucidate u n d e r w h a t t empera -
t u r e and day - l eng th the act ive p h y t o c h r o m e would appear in t h e leaves of t h e 
w i n t e r wheat В 1201. 
Genera l Methods 
As experimental plant the winter wheat В 1201 had been used at the stages of germi-
n a t e d seed and of seedling with two leaves . 
The cold requirement in germinated seeds state the winter wheat В 1201 used for our 
experiments , is 45 — 50 days (RAJKI 1960). The variety has beenbred for 40 years, the breeding 
be ing based on careful individual selection (RÉDEI et al. 1953). When seeded late in spring 
( t h e middle of April) it either does n o t form ear at all (RAJKI 1960, MESCH 1965) or only late, in 
A very low percentage (RÉDEI et al. 1953). There is only one data available (POZSÁR 1966) 
according to which in late spring sowing the В 1201 produces ear formation of 70-80 per cent 
a n d even of 100 per cent. These data are not supported by the results of other researchers. Our 
experimental material had been controlled throughout many years in winter and spring sow-
i n g s . Depending on the year, in late spring seeding there was no ear formation at all or only 
la te and scarce earing conld be not iced. RAJKI (I960) obtained similar results on the basis of 
examinat ions made with the same material . 
Vernalization of the seeds was performed at a temperature of 0°C in refrigerator (DÉVAY 
1962). The seeds having been vernalized for 0, 7, 14 , 21, 28, 35, 42 and 49 days, had been put 
i n t o perlite and then, up to the age of 12 days, they were cultivated under conditions already 
described (DÉVAY 1962), 85.000 erg c m - 2 s e c - 1 light intensity ( = 10 — 12.000 lux) under long-
d a y (16 hours) and short-day (8 hours) conditions at a temperature of 15°C in climatic chamber. 
Bes ides the plants of "light growth", etiolated plants having been kept at the same tempera-
ture , were also used. 
The vernalization of young p lants (with two leaves) was carried out at 0, + 2°C tempera-
ture applying the above mentioned l ight intensity and day length. The y o u n g seedlings had been 
k e p t , up to the age of having two l eaves (until the beginning of cold induction), at 15°C in a 
short day. 
The grade of vernalization w a s measured by the time of the appearance of flower prim-
ordia (16 hours of l ight, at a temperature of 17°C) in the case of vernalizing seedlings. When 
vernalizing had been carried out in germinated seed state, for establishing the grade of vernaliza-
t ion, the respective data of RAJKI (1960) were taken into consideration. 
The determination of the phytochrome was made by way of the method of LANE et al. 
(1963) on Beckman В spectrophotometer. 3 g of wheat leaves were frozen and then pulverized 
w i t h sand. The extracting of the phytochrome was performed with 50 ml 0.05 M sodium pyro-
phosphate containing 0.001 M EDTA solution at pH 7.4. The extraction w a s centrifuged at 4.000 
g. The pure solution was saturated, under cooling, wi th ammonium sulphate up to 50% in 
a manner that during the precipitating the pH should remain 7.4. After 30 minutes the precipi-
t a t e separated, was gathered by 4 .000 g centrifuging lasting 15 minutes. The precipitate was 
dissolved in the solution of 10 ml 0 .01 M sodium phosphate buffer + 0.001 M EDTA (pH 7.5). 
Th i s fraction was again saturated w i t h ammonium sulphate up to a level of 33%, at pH 7.5. 
Once the precipitate separated, centrifuging was performed and the precipitate was dissolved 
again in 5 ml of the previous buffer. A t this point the pigments grew concentrated to such a 
h igh degree that actual determinations could he made. Further fractionating did not cause con-
siderable phytochrome concentrationing. In our case ultracentrifuging as used by LANE et al. 
(1963), proved to be unnecessary. 
In the extract the quantity of the phytochrome was determined with spectrophotome-
ter , on the basis of optical density change after 5 min. far-red (730 m /и) and then 5 min. red 
(660 m/i) irradiation, the absorption difference was measured between 660 and 730 m / i . The 
tota l phytochrome quantity in the 5 ml was calculated according to the following formula: 
p to ta ! = A OD B E O — A O D - 3 0 e = 2 X 1 0 " 1 (BUTLER el al. 1963) . 
The values obtained were submit ted , on the basis of the given molar extinction coeffi-
c ient , referred to 1 g fresh weight, in 1 0 _ 6 M order of magnitude. The gained data could be 
reproduced with an accuracy of + 10 per cent. The processes of extract ion and precipitation 
were performed at 2°C, while the act ivat ing irradiation and the measuring were made at a 
temperature of 18 —20°C. 
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Resul t s 
Cold requirement of seedlings under long- and short-day conditions. The 
young В 1201 p l an t s h a v i n g two leaves h a d been k e p t a t 2°C t e m p e r a t u r e for 
2, 7, 14, 21, 28, 35, 42 a n d 49 days u n d e r condit ions descr ibed in t h e m e t h o d s , 
t hen t h e appea rance of f lower pr imordia was examined a t 16 hours of l i gh t and 
a t a t e m p e r a t u r e of 17°C, every th i rd d a y on 5—5 p l a n t s . After the f o r m a t i o n 
of ear p r imord ia the n u m b e r of the e x a m i n e d p lan ts w a s increased t o 20. In 
Fig. 1. Vernal izat ion of B. 1201 in greeD plant s tage . Flower induct ion promoting e f f e c t of low 
temperature (-j- 2°C), (1) on l o n g - d a y and (2) on short-day 
this way we succeeded in establishing t h e t i m e of the appea rance of t h e f lower 
pr imordia wi th an accuracy of three d a y s . F o r de t e rmin ing the degree of ver-
nal iza t ion — because of t h e long wai t ing t i m e , — we h a v e n o t availed ourse lves 
of t h e m e t h o d considering t h e f inal leaf n u m b e r t h a t is u s u a l l y applied. T h o u g h 
it requires more work, t h e p repara t ion of t h e shoot t ip is one of the m o s t accu-
ra t e m e t h o d s ( N A P P - Z I N N 1 9 6 1 ) . In t h e case of 0-day vernal iza t ion , t h e ap-
pearance of t h e f lower p r imord ia was so p ro longed t h a t we h a v e found i t b e t t e r 
t o apply , as a s t a r t , the t w o - d a y cold t r e a t m e n t . The r e su l t s of the e x p e r i m e n t 
are shown in Fig. 1. 
Compar ing t h e curves of the p lan ts vernal ized u n d e r shor t and long days , 
the verna l iza t ion inhibi t ing effect of t h e long d a y can be seen well. I n t h e case 
of 8-hour day l eng th a t a t e m p e r a t u r e of 2°C, a fu r the r decrease of t ime n e e d e d 
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f o r t h e appea rance of the f l o w e r pr imordia c a n n o t be obse rved any more . 
I n order to o b t a i n similar ve rna l i za t ion level, 49 days were needed wi th 16-
h o u r day length . T h e verna l iza t ion inhibit ing e f fec t of t h e long-day is well-
k n o w n with s eve ra l plants , a m o n g them w h e a t ( R A Z U M O V 1 9 6 4 ) ; there a re , 
howeve r , such d a t a too, accord ing to which t h e day length h a s no effect on 
vernal iza t ion ( N A P P - Z I N N 1 9 6 1 ) . According t o o u r unpubl i shed d a t a , the e f fec t 
of d a y length is d i f f e ren t wi th t h e wheat va r i e t i e s . Therefore i t was necessary 
t o approach th i s ques t ion in t h e winter whea t В 1201. 
Formation of the quantity of phytochrome with short- and long-day treatments 
in the leaves of young wheat plants. I n the l eaves of seedlings vernal ized u n d e r 
8 a n d 16 h o u r - d a y length cond i t ions and a t a t e m p e r a t u r e of 2°C, we de te r -
m i n e d the con t en t of p h y t o c h r o m e every week f r o m the beg inn ing of verna l iza-
t i o n , al together o n 8 occasions. T h e data are s h o w n in the g r a p h 2. 
I t can be observed t h a t in non-verna l ized plants wi th t w o leaves be ing 
pre -cu l t iva ted a t a t e m p e r a t u r e of 15°C, the p h y t o c h r o m e c a n n o t be p roved in 
a c t i v e state b y t h e methods app l i ed . Both w i t h short- and long-day leng ths a 
q u i c k increase in t h e quan t i t y of active p h y t o c h r o m e can b e observed espe-
c ia l ly in the 14—-28 days per iod of verna l iza t ion . After th is t h e p h y t o c h r o m e 
leve l "sets i n " . T h e " p h y t o c h r o m e level" of t h e two va r i a t i ons is near ly t h e 
s a m e . 
Formation of the phytochrome quantity in seedlings with two leaves being 
vernalized in the state of germinated seeds. I n o r d e r to d is t inguish the effect of 
l i gh t and cold i n d u c t i o n r egu la t i ng the p h y t o c h r o m e level, we have e x a m i n e d 
t h e phy toch rome content of seedlings deve loped from seeds be ing verna l ized 
t o different e x t e n t , under long- and sho r t -day length condi t ions and in d a r k . 
T h e data are s u m m a r i z e d in T a b l e 1. 
Table 1 
Changes of phytochrome content in seedlings, vernalized at germinized seed state 
( 1 0 _ 6 M / g fresh w e i g h t ) 
Vernaliza-
tion, 
in days 
o n sho r t 
d a y 
on l o n g 
d a y 
etiolated 
p lan ts 
0 
7 
14 
— — 
— 
21 — — 0.60 
28 — — 1.00 
35 — 0 .50 1.11 
42 — 0.75 1.25 
49 0.50 1.00 1.25 
56 1.00 1.50 1.25 
— = no p h y t o c h r o m e can b e evinced. 
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F r o m t h e e t i o l a t ed p l a n t s b e i n g a t d i f f e r e n t v e r n a l i z a t i o n level, t h e 
a c t i v e p h y t o c h r o m e can be well t r a c e d f r o m t h e 21st d a y of ve rna l i za t ion 
( c o m p l e t e v e r n a l i z a t i o n : 49 d a y s ) . U n d e r t h e e f f ec t of l o n g - d a y on ly f r o m t h e 
3 5 t h d a y on, wh i l e w i t h shor t d a y o n l y a f t e r t h e en t i r e (49 d a y s ) ve rna l i za t i on . 
Of n o n - v e r n a l i z e d p l a n t s ne i the r h e r e could be t r a c e d t h e a c t i v e p h y t o c h r o m e . 
A c c o r d i n g t o d a t a o b t a i n e d w i t h e t io la ted p l a n t s , t h e a c t i v e p h y t o c h r o m e 
ge t s deve loped s o o n e r in the c o u r s e of cold i n d u c t i o n t h a n as obse rved w i t h 
p l a n t s c u l t i v a t e d u n d e r long or s h o r t d a y . 
- „ . . J 
days of cold induction 
Fig. 2. The changes of phyclirome content a t long (1) and short (2) day. Vernal izat ion at green 
p l a n t stage 
T h a t p h e n o m e n o n called t h e a t t e n t i o n t o t h e s t ab i l i ty c o n d i t i o n s of t h e 
d e v e l o p i n g p h y t o c h r o m e . I t m i g h t b e supposed t h a t t h e p h y t o c h r o m e develop-
ing a t cer ta in s t a g e s of cold i n d u c t i o n (on t h e 20 — 25 th d a y s ) is n o t y e t a 
s t a b l e f o r m . The in v i v o n o n p h o t o c h e m i c a l t r a n s f o r m a t i o n of p h y t o c h r o m e is 
well k n o w n wi th m a i z e (BUTLER et al. 1963). F o r th i s reason h a s been s tud i ed 
t h e e f f e c t of high t e m p e r a t u r e (30°C) on t h e s t a b i l i t y of t h e p h y t o c h r o m e . 
Nonphotochemical transformation and stability conditions of the phytochrome 
at different rates of the vernalization. I n order to dec ide t h e s t a b i l i t y - g r a d e of t h e 
p h y t o c h r o m e in t h e e t io la ted p l a n t s d u r i n g v e r n a l i z a t i o n , we h a v e s tud i ed t h e 
e f f ec t of sho r t - t ime deve rna l i za t i on o n t h e c o n t e n t of t h e p h y t o c h r o m e . Accord-
ing t o o u r p rev ious e x p e r i m e n t s , a h e a t t r e a t m e n t of some h o u r s (5) decom-
poses t h e bu lk of t h e p h y t o c h r o m e . T h e resul t of t h e t r e a t m e n t on t h e p h y t o -
c h r o m e level is d e m o n s t r a t e d t h r o u g h t h e d a t a of Tab l e 2. 
T h e f i ve -hou r h e a t t r e a t m e n t a t 30°C h a s en t i re ly d e c o m p o s e d t h e 
p h y t o c h r o m e b r o u g h t abou t as a r e s u l t of 21—42 d a y s v e r n a l i z a t i o n occurr ing 
in g e r m i n a t e d seeds ; t h e one d e v e l o p i n g u n d e r t h e ef fec t of 42 d a y s verna l i za -
1 
2 
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Table 2 
Devernalization temperature stability of the phytochrome at different grades of vernalization 
(12 -day old etiolated plants being vernalized in germinated seed state , 10 ~6 M phytochrome) 
(g fresh weight) 
Vernaliza-
t ion, 
in days 
Star t ing 
phy tochrome 
content 
Phy tochrome con ten t 
a f te r 5-hour 
t r e a t m e n t a t 
30°C 
21 0.60 — 
28 1 . 0 0 — 
35 1.11 — 
42 1.25 0.50 
49 1.25 1.50 
56 1.25 1.25 
— = no phytochrome can be evinced. 
t i on has been decomposed in 60 per cent while a f t e r ent i re verna l iza t ion no 
decomposi t ion can be observed. These d a t a refer t o t h e change of s t ruc tu ra l 
s tab i l i ty of p h y t o c h r o m e b r o u g h t a b o u t (or ac t iva ted ) unde r the effect of cold 
induc t ion . I t seems to be ve ry in teres t ing to e luc ida te w h a t m igh t be the 
difference be tween these two fo rms of p h y t o c h r o m e . 
Conclusions 
We have e x a m i n e d t h e appea rance and q u a n t i t a t i v e change of p h y t o -
chrome during t h e verna l iza t ion of winter whea t В 1201. I t has been estab-
lished t h a t in unverna l ized p l an t s act ive p h y t o c h r o m e canno t be evinced by our 
m e t h o d . The f o r m a t i o n of ac t ive phy toch rome occurs only in t h e second half 
of vernal izat ion. T h a t process is no t l ight-requir ing. Th i s is proved b y the fac t 
t h a t it can be evinced a t ce r ta in degrees of verna l iza t ion also in p l a n t s devel-
op ing in dark f r o m ge rmina t ed seeds being a t d i f f e ren t verna l iza t ion levels. 
T h e format ion of ac t ive p h y t o c h r o m e m u s t ce r t a in ly be considered as an 
effect of cold induc t ion , viz. t h e specific process of verna l iza t ion . A f ina l phy-
toch rome of s tab le f o r m does no t most p robab ly develop directly, in only one 
s t ep in the course of verna l iza t ion . I t seems t h a t f i r s t a less s table f o r m might 
come to existence. 
The nega t ive d a t a of F R I E N D ( 1 9 6 5 ) re fe r r ing to the exis tence of the 
phy toch rome sys t em unde r t h e f lower induct ion p r o m o t i n g effect, — of cold — 
can be well expla ined on t h e basis of the above. T h e ineff iciency of r ed and far-
red radiat ion migh t be expla ined b y t h e lack of t h e p h y t o c h r o m e system. 
U n d e r the effect of verna l iza t ion occurr ing in t h e s t a t e of ge rmina ted seed the 
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active a n d stable p h y t o c h r o m e a n d , toge ther w i t h t h a t , most p r o b a b l y t h e 
whole long-day pho to recep to r sy s t em develop as a resul t of cold induc t ion . 
Thus , it would be obv ious to suppose t h a t the С m a t e r i a l suggested b y P U R V I S 
(1961) was the p h y t o c h r o m e itself t h e deve lopment of which had been blocked 
at shor t d a y length a n d in unverna l ized s ta te which blocking was, howeve r , 
released b y cold i n d u c t i o n . The sy s t em forming due to t h e deve lopment of t h e 
p h y t o c h r o m e then enab les the p l a n t t o t ake u p t h e long-day pho toper iod ic 
s t imulus . This suppos i t ion is t rue p a r t l y only. T h e fo rma t ion of t h e ac t ive 
p h y t o c h r o m e is one, however , not t h e only step of t h e f lower induc t ion effect 
of t h e low t e m p e r a t u r e . This is also proved b y t h e vernal iza t ion inhib i t ing 
effect of t h e long-day t r e a t m e n t . H e r e the act ive p h y t o c h r o m e h a d developed 
and y e t t h e course of vernal iza t ion was inhibi ted. I t seems to be likely t h a t 
dur ing vernal iza t ion we have to reckon wi th several processes occurr ing para l -
1 d which are able t o p roduce toge the r only the f lower inducing effect of low 
t e m p e r a t u r e . To e luc ida t e this ques t ion f u r t h e r expe r imen t s will be needed . 
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VEGETATIVE PROPAGATION OF T H E WALNUT 
VARIETY FERTŐDI E. 1 BY WAY OF ROOTING 
B y 
J . M . Z A T Y K Ó 
H O R T I C U L T U R A L P L A N T B R E E D I N G A N D P L A N T G R O W I N G R E S E A R C H I N S T I T U T E , F E R T Ő D 
The efficiency of the split-rooting method has been tes ted on walnut scions. 
Splitt ing proved to he e f f i c i en t only in the case when in a u t u m n scions, once their root 
being cut off on one s ide, were laid into a furrow of 8 —10 cm. , and the shoots appearing 
from the scion variety and being etiolated b y gradual earthing up , were used for gett ing 
them rooted. In about one year and a half , the shoots t h u s prepared and appl ied in 
lowland mois ty soil be ing of marshy origin, took root in 52 per cent while root ing in 
sandy l o a m soil liable t o get dry occurred in 35 per cent. 
Part of the scions horizontally laid into the earth t o o k root in marshy soil, too. 
When evaluating, it was found that 90 per cent of the rooted p lant parts had deve loped 
into hea l thy plants. 
Introduction 
In t h e course of ear l ier expe r imen t s for ge t t i ng t h e wa lnu t roo ted , 
seedlings h a d been used a n d thus no re l iable da ta were avai lable for showing 
how the m e t h o d for w a l n u t rooting as e labora ted b y Z A T Y K Ó ( 1 9 5 6 , 1 9 5 9 ) , 
could be appl ied on scions. 
Due t o the i r s t r u c t u r e , the sp l i t t ing of the scions meets wi th ce r ta in 
diff icul t ies; th i s is p a r t l y d u e to the f a c t t h a t the spo t of graf t ing in te r fe res 
wi th the p r o p e r p e r f o r m a n c e of spl i t t ing, a n d on the o t h e r h a n d , the p a r t of t h e 
shoot a b o v e t h e spot of g ra f t i ng be ing of too th ick p i t h tissue, — rough 
wounding o f t e n causes des t ruc t ion . 
I t was wi th r ight t o t a k e as well in to cons idera t ion the d i f ference of 
juveni l i ty be tween seedlings and scions. I t is a wel l -known fac t t h a t in case of 
seedlings, t h e p a r t above t h e collar, i .e. t h e pa r t to b e spl i t is more juven i l e 
t h a n the corresponding shoo t -pa r t s of t h e scions. As for juven i l i ty , it is gener-
ally known t o be in close connect ion w i t h root ing abi l i ty . 
In o rder to e luc ida te t h e above-ment ioned p r o b l e m s , in t h e sp r ing of 
1964 we s t a r t e d an e x p e r i m e n t the t e s t - p l a n t of which w a s t h e wa lnu t v a r i e t y 
Fertődi E. 1 p ropaga t ed b y w a y of green-house graf t ing . 
Material and Method 
In the course of pre-examinations it became evident that, due to the difficulties already 
mentioned in our introduction, the proper carrying out of splitt ing in the case of scions was 
far from being as simple as w i t h seedlings. This was proved also b y the result of rooting which 
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gave only little percentage. Therefore, in order to gain shoots being more suitable for splitting, 
the scions of at least 120 cm were placed in 8 — 10 cm deep furrows after their roots had been cut 
on one side. In that horizontal posi t ion they were f ixed by the aid of hooks. The scions thus 
f ixed, had been covered with a 5 — 6 cm earth-layer before frost set in. In spring, as soon as the 
shoots setting forth from the scions had got through this earth-layer, parallel with the growth of 
the shoots, the earthing up was increased so that the basic part of the shoots should be entirely 
etiolated. The shoots thus raised and being on their lower part at least 15 min thick, were split 
at the most suitable time: in September or May (Fig. 1) The majority of the shoots were first 
split in May or September 1964 and then splitting was repeated in 1965. A detailed prescription 
of how the splitting is to be carried out , is described in the relevant works of ZATYKÓ (1957, 1959). 
Fig. I. Shoots being etiolated under gradual earthing up and appearing from the horizontally 
f ixed part of the scion of the walnut variety Fertődi E. 1 right before splitting. The hand 
shows the spot of grafting 
The experiment has been carried out in two different types of soil: in a lowland marshy 
soil with good water holding capacity and in a sandy loam soil that gets easi ly dried. There was 
no possibility for irrigation. 
Evaluation was made in the spring of 1966. At this time those shoots were cut that had 
developed roots enough for independent living (Fig. 2, 3), or those which, though they had not 
developed root, however, — because of their getting too thick — their rooting or a further 
splitting could not be taken into consideration. The shoots having root were immediately 
planted after their having been cut from the mother-plant. 
Results 
The roo t ing results of t h e exper iments carr ied out in soils of two d i f fe ren t 
wa te r ba lances , have shown considerable d i f ference (Table 1). 
F r o m t h e d a t a it appea r s t h a t by laying down the scions a n d by e t io la t ing 
properly t h e shoots breaking f o r t h f rom t h e m , f r o m the scions, too, one m i g h t 
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Fig. 2. All the split shoots of the w a l n u t scion have g o t rooted. Splitt ing: September 1964 
e v a l u a t i o n March 1966 
Fig. 3. The rooted parts af ter being cut f r o m the mother p lant 
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ob ta in p l a n t - p a r t s t h a t will easily ge t rooted . T h e e x a c t compar i son of the 
root ing abi l i ty in scions a n d seedlings is, fo r the t ime be ing , an unso lved prob-
lem since in t h e case of seedlings it is inev i t ab le to deal w i t h a popu la t ion consist-
ing of genet ical ly d i f f e ren t individual p l an t s . 
Roo t ing ob ta ined in a soil of r e l a t ive ly be t te r w a t e r balance, h a s conveni-
ent p roduc t ion result also in economical point of v i ew. The eff ic iency of the 
m e t h o d is likely to be m o r e improved t h r o u g h r egu la r irr igation. 
T y p e 
of soil 
N u m b e r 
of split 
shoots/piece 
N u m b e r 
of r o o t e d 
shoots /p iece 
R o o t i n g 
p e r c e n t a g e 
Sandy loam soil easily drying 
Lowland soil of marshy origin 
The shoots were c u t f rom the mo the r -p l an t in a w a y t h a t on t h e scion 
laid down there should remain a s t u b of 1 — 2 cm. F r o m the r ema in ing s tub 
Table 1 
The rooting of the walnut variety F értődi E. 1. in soils of different water-balance 
Fig. 4. In a moist soil of marshy origin horizontally laid parts of several scions that had been 
covered with earth, got rooted 
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covered — right a f t e r cu t t ing , — w i t h a th in layer of ea r th there appea red 
general ly more shoots a n d thus , in m o s t p robabi l i ty , f r o m the layer bed the re 
can be c u t more r o o t y shoots in t h e coming years . T h e increase of p r o d u c t i v i t y 
of t h e layer bed seems t o be due p a r t l y to the increase in t h e n u m b e r of shoots 
t h a t can be split, a n d p a r t l y to t h e f a c t t h a t t h e n e w shoots be ing weaker 
because of their g rea te r n u m b e r , are of be t t e r roo t ing abi l i ty . 
I n t h e course of eva lua t ion , b e y o n d the da t a s h o w n in t h e t ab le , we have 
observed certain p h e n o m e n a which migh t be app l ied in order t o r ende r t h e 
m e t h o d of rooting even more eff ic ient . 
Fig. 5. The part that had , b y accident, broken into two af ter being laid down; the part not 
being in connect ion w i t h the mother-plant , has deve loped exceedingly strong roots 
Qui te i ndependen t l y f rom spl i t t ing , there were several cases in which the 
scion itself laid down in to the e a r t h , did t ake roo t . Th i s phenomenon could be 
observed especially in moist soils of mar shy origin (Fig. 4). On one occasion 
exceedingly s t rong roo t s were f o u n d on the scion. T h e ou t s t and ing ly s t rong 
root f o rma t ion was m o s t p robab ly enhanced b y t h e f a c t t h a t — due to some 
mechanica l effect , — t h e connect ion be tween the r o o t of the scion a n d t h e p a r t 
laid down in the e a r t h , h a d ceased to exist (Figs 5, 6). I t is supposed t h a t by 
t h e t i m e t h e connect ion ceased, t h e spli t shoots h a d a l r eady s t a r t ed to be rooted . 
T h a t coincidence is w o r t h being b r o u g h t about a r t i f ic ia l ly . 
Acta Agronomica Academiae Scientiarum Hungaricae 16, 1967 
302 J. M. ZATYKÓ 
Fig. 6. Rooted plant-part being separated from the mother-plant shown on the right side of 
Fig. 5 
In October 1966 the n u m b e r of surviving own rooted p l a n t s was evalua-
t e d . Ou t of 264 r o o t y p lan ts 26 h a v e per ished mean ing a 10 per cen t loss which 
can well be considered as economical . 
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ONTOGENETIC CHANGES OF NITROGEN 
METABOLISM IN VEGETATIVE PARTS OF MAIZE 
(ZEA MAYS L.) IN RELATION TO LOCATION AND 
DEVELOPMENTAL STAGE OF EAR 
B y 
M . P E T H Ő 
D E P A R T M E N T OF B O T A N Y A N D P L A N T P H Y S I O L O G Y , A G R I C U L T U R A L C O L L E G E , D E B R E C E N 
Ontogenetic changes in the N -metabo l i sm of a hybrid maize have been analysed 
as a f fec ted by the emergence of the f emale inflorescences. The protein content of the 
v e g e t a t i v e organs considerably increases in the period between shooting and milky 
ripeness. There are substantial divergences between the different levels of organs. The 
locat ion and the developmental stage of the developing ear and the absence of grain 
format ion , respectively, influence considerably the nitrogen content of the vege ta t ive 
organs. 
Introduction 
D a t a on the n i t rogen accumula t ion of maize are con t rad ic to ry (FERENC 
1958, H A Y et al. 1953, H A N W A Y 1962, L A T K O V I C S 1963). This refers pa r t i cu l a r ly 
to the changes in the vege ta t ive organs occurr ing a f t e r pol l inat ion. 
There fo re , in our p resen t paper we examine t h e changes of t h e n i t r ogen 
metabo l i sm in the h y b r i d maize s tem a n d leaves occurr ing in the course of t h e 
vege ta t ive period. 
Material and Methods 
The plant matter for our present invest igat ions has been supplied by our previous expe-
riment (PETHŐ 1966). Samples were taken before tasseling (June 17), at the t ime of tassel ing 
(July 5), at the appearance of styles, at the t i m e when flowering has ceased and w h e n grains 
were in the mi lky stage. Samples have a lways been collected in the morning hours between 8 
and 10 o'clock. The internodes and leaf-blades of 10 —10 selected plants have been iso lated and 
the main ve ins of the leaf-blades were removed. The organs having identical locat ion on the 
selected p lants constituted an average sample. After we had determined the fresh weight , the 
samples h a d been dried at temperatures no t exceeding 50°C, and then stored in paper boxes 
until being worked up. 
The determinations were made on air-dry ground samples. For amino nitrogen determi-
nations the air-dry grist was extracted with 70 per ceiit alcohol several t imes. The amino nitro-
gen content was measured b y w a y of the copper-ferrocyanide method of YASTHEMBOVICH — KA-
LININ (1962) in a Pulfrich photometer . A m m o n i u m - , amide-, as well as nitrate-N was determined 
by the dist i l lat ion method of VARNER et al. (1953) while total nitrogen has been es t imated by 
the Kje ldahl method. The non-protein nitrogen was determined from the protein-free f i l trate 
after the treatment of the aqueous extract w i t h basic copper sulphate (BRUGOVITZKY 1956). 
The difference on the two lat ter results has g iven the amount of protein nitrogen. F r o m the 
amount of the non-protein nitrogen the va lues of amino nitrogen were deducted and thus the 
amount of the other water-soluble nitrogenous compound was obtained. Analyt ical data are 
given in m g N / g fresh weight values. 
The numbering of l eaves and internodes was performed in acropetal sequence. B y the 
time of f lowering the lowest leaves have wi thered off. According to our numbering the upper 
ear was located in the axil of the 8th leaf. T h e internode below the leaf got identical number 
with the leaf. 
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Results and Discussion 
The t o t a l n i t rogen c o n t e n t in the leaf -b lades of maize du r ing the d i f fe ren t 
phases of deve lopmen t is shown in Fig. 1. T h e to ta l n i t rogen conten t in t h e 
leaf-blades of vege ta t ive p l a n t s (on J u n e 17) as referred t o t h e f resh weight , 
decreases ac rope ta l ly , according to their i nd iv idua l age. Unt i l tassel ing ( Ju ly 5) 
t h e total n i t r o g e n content cons iderably increased in the leaf-blades . U p w a r d s 
in the d i rec t ion of the top , t h e N-conten t decreases also a t th is stage. T h e 
leaf-blade be low t h e ear (hence fo r th called " e a r - l e a f " ) as well as t h a t above i t 
cons t i tu te an obv ious except ion of this t e n d e n c y . At the t ime of f lowering, all 
leaf-blades h a v e abou t the s a m e N-conten t w i t h the except ion of the h ighes t 
f e w leaves as well as of the " e a r - l e a f " . 
Fig. 1. Total nitrogen content in the leaf-blades of maize at the time of (1) shooting, (2) tassel-
ing , (3) flowering and (4) milky ripeness. On horizontal axis the numbering of the leaf-blades 
acropetally 
Up till f lower ing we m i g h t observe in case of each leaf-level the increase 
of the N-con ten t . On the o the r h a n d , in the s t age of milky r ipeness the N-con-
t e n t of the lower leaf-blades is somewhat d imin ished as compared wi th t h a t a t 
f lowering, while t h e upper ones show the same level. The N - c o n t e n t of the mid-
dle leaves — especial ly of t h o s e a round t h e ear , — increases a t t h a t t ime, t h e 
m a x i m u m be ing shown by t h e " e a r - l e a f " . 
In the p h a s e s of tasseling, f lowering and mi lky ripeness t h e t o t a l n i t rogen 
in the in te rnodes (Fig. 2) shows, basically, t h e same t endency as t h a t of t h e 
leaf-blades. Di f fe rences are exper ienced main ly be tween organ-levels. As against 
t h e leaf-blades, a t t he t ime of tassel ing the ac rope ta l decrease in case of in ter-
nodes is exper ienced only up ti l l t h e in te rnodes a round the ear , while hence it 
increases. The l eas t N-content can be found in t h e in ternodes a r o u n d the ear . 
U n t i l f lowering t h e N-con ten t of in te rnodes also increases, however, t h e 
in ternodes a r o u n d the ear do n o t show cons iderab ly lower N - c o n t e n t t h a n t h e 
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Fig. 2. Tota l nitrogen c o n t e n t in the internodes of maize at the t ime of (1) tassel ing, (2) 
f lower ing and (3) mi lky ripeness. Acropetal numbering of the internodes on the horizontal axis 
Fig. 3. The amino- (a), ammonium- and amide- (b) as well as nitrate-nitrogen (e) content in 
the leaf-blades of maize at the time of (1) shooting, (2) tassel ing, and (3) cease of f lowering 
other ones. The t e n d e n c y of ac rope ta l decrease is exper ienced, refer r ing to 
every in ternode, a n d in a defini te m a n n e r , only in t h e s tage of mi lky ripeness. 
Analysing t h e kinet ics of t h e N-forms , it can be es tabl ished t h a t the ni-
t r a t e - N content of t h e leaf-blades of maize p lan t s is higher dur ing t h e vege ta t ive 
per iod a n d it d iminishes wi th a d v a n c i n g age (Fig. 3c). This agrees wi th 
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H A N W A Y ' S d a t a (1962). In t h e case of a m m o n i u m and amide n i t rogen (Fig. 
3b) such def ini te t endency canno t be es tabl ished. I n t h e period before tasseling 
t h e q u a n t i t y of t he se N-forms increases acropeta l ly in t h e leaf-blades and is 
v e r y high in t h e i m m a t u r e leaves . However , b y t h e t ime of tassel ing consid-
e rab le decrease c a n be exper ienced. La te r t h e concen t ra t ion of these N-forms 
increases again. W h e n tak ing samples a t tassel ing and a t t h e cease of f lowering, 
Fig. 4. The amino- (a), ammonium- and amide- (b) as well as nitrate-nitrogen content in the 
internodes of maize at the t ime of (1) tasseling and (2) the cease of f lowering 
t h e con t rad ic to ry behav iou r of t he se N-forms can mos t p robab ly be expla ined 
b y t h e increase of n i t r a t e r educ ta se ac t iv i ty of t h e leaves. 
I n the per iod examined t h e amino n i t rogen con ten t of t h e leaves (Fig. 
3a) increases w i t h age. At t h e t i m e of tassel ing and a t t h e cease of f lower-
ing t h e leaves a r o u n d the ea r show higher amino n i t rogen con ten t as 
aga ins t the developing of t h e o t h e r soluble N- fo rms examined which, gener-
al ly, is lower in t h e leaves a r o u n d t h e ear . A f t e r tassel ing t h e amino nitro-
gen con ten t of t h e lower leaves decreases which migh t be t h e resul t of the re-
d u c e d amino acid synthesis and shows itself in t h e lower pro te in con t en t , too . 
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T h e analysis of t h e various N - f o r m s in the in t e rnodes was p e r f o r m e d only 
a t t h e t i m e of tasse l ing and a t t h e cease of f lower ing (Fig. 4) . I t is not iceable 
t h a t t h e n i t r a t e n i t r o g e n content shows the m a x i m u m in the f o u r t h in ternode. 
F r o m th i s on, at t h e t i m e of tassel ing i t decreases a b r u p t l y , while a t f lowering 
off t h e decrease is m o d e r a t e only. 
H A N W A Y ( 1 9 6 2 ) got similar d a t a as to the changes occurr ing in t h e n i t r a t e 
n i t rogen con ten t . 
A t t h e t ime of tasse l ing the a m m o n i u m and a m i d e ni t rogen c o n t e n t in t h e 
in te rnodes showed t h e min imum a r o u n d the ea r . On the o t h e r h a n d , a f t e r 
f lower ing t h e concen t r a t i on of these N-forms is h ighe r in the i n t e rnodes a round 
Fig. 5. T h e protein n i trogen content in the leaf-blades of ma ize at the time of (1) f lowering and 
(2) m i l k y ripeness as wel l as in the absence of pollination (3) 
t he ear t h a n in t h e ne ighbour ing in te rnodes . T h e amino n i t rogen level shows 
slight acrope ta l decrease a t the t i m e of tasseling. On the o ther h a n d , a f t e r t h e 
cease of f lowering t h e internodes a r o u n d the ear h a v e t h e least a m i n o n i t rogen 
c o n t e n t . 
F r o m the ana lys i s of the soluble N-compounds we migh t conclude t h a t 
t h e N- supp ly of t h e ma ize has inc reased af ter tasse l ing . This a p p e a r s pa r t i cu -
larly in t h e analysis of t h e in te rnodes . Our hypo thes i s seems t o b e verif ied b y 
t h e d a t a of B E R K O ( 1 9 6 3 ) , as well as of M O S O L O V — L A P S H I N A ( 1 9 6 4 ) . A f t e r 
tassel ing we migh t suppose a more ac t ive n i t rogen metabo l i sm. T h e da t a of 
Fig . 3 show the oppos i t e changes of t h e examined N-forms in t h e period in 
ques t ion which al lows us to ar r ive to the conclusion t h a t e n h a n c e d n i t r a t e 
r educ t a se ac t iv i ty a n d more in tens ive amino acid synthesis are p r e sen t . 
T h e kinet ics of N-conten t a t t h e in te rnode a n d leaf-blades a round t h e 
ear seems to prove t h e assumpt ion t h a t the physiological ac t iv i ty of t h e leaves 
a r o u n d t h e ear (as expressed in p r o t e i n content ) increases a f t e r tassel ing, a n d 
t h e N-metabo l i sm is more in tensive as compared t o the su r round ing leaves. 
Our suggest ion seems t o be p roved b y expe r imen t per formed w i t h phosphor 
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isotope b y Z E M S K I J (1959) f rom which we might conclude a close connect ion 
be tween t h e locat ion a n d deve lopmenta l s tage of t h e female inf lorescence and 
t h e physiological ac t iv i ty of su r round ing leaves. 
Covering t h e female inflorescence wi th isolat ing pape r hags b e f o r e silking, 
t hus p reven t ing t h e pol l inat ion a n d gra in f o r m a t i o n , we tr ied t o s t u d y t h e 
effect of gra in f o r m a t i o n on the N-me tabo l i sm of t h e vege ta t ive o rgans . As can 
be seen in F ig . 5, in t h e period f r o m f lower ing to m i l k y ripeness (g ra in forma-
t ion) t h e p ro te in c o n t e n t of the lower leaf-blades decreased wi th b o t h p lant 
groups. T h e p ro te in n i t rogen con ten t of t h e middle leaf-blades increased with 
p lan t s of n o r m a l deve lopmen t while in t h e case of unpol l ina ted p l a n t s it de-
creased s t a r t i ng f r o m t h e " e a r - l e a f " . T h e protein c o n t e n t in top l eaves did not 
Fig. 6. Prote in nitrogen content in the internodes of maize at t h e t ime of (1) f l ower ing and (2) 
mi lky ripeness as well as in the absence of pol l ination (3) 
change in t h e period of grain fo rma t ion . T h e prote in n i t rogen con ten t in the leaf-
blades of p l an t s being in mi lky r ipeness shows a one-peaked curve, i t s m a x i m u m 
being in t h e b lade of t h e " e a r - l e a f " . This t e n d e n c y is displayed as early as 
f lowering. A t t h a t t ime , however, t h e prote in n i t rogen content of t h e neigh-
bour ing leaf-blades is lower. F r o m t h e h igher p ro te in conten t of t h e leaf-blades 
a round the ear one migh t conclude t h a t t h e y have a h igher physiological activi-
t y . 
The pro te in n i t rogen conten t of in ternodes (Fig . 6) increases acropeta l ly 
a t the t ime of f lowering, however , s l ight acropetal decrease can be observed in 
t h e phase of mi lky r ipeness . The change in the p ro t e in ni t rogen con ten t of 
in ternodes is due to t h e fac t t h a t t h e prote in accumula t ion of t h e s e organs 
decreases acropeta l ly a f t e r f lowering. T h u s , while considerable increase of pro-
te in n i t rogen con ten t can be observed a f t e r f lower ing in the lower in ternodes , 
no such change has occurred in the u p p e r in ternodes . T h e protein n i t rogen con-
t e n t in t h e in te rnodes of unpol l ina ted p lan t s is, genera l ly , h igher t h a n t h a t 
of normal ly developed p l a n t s which are in the phase of mi lky r ipeness . 
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The non-pro te in ni t rogen con ten t of leaf -b lades increases in the period of 
t h e grain f o r m a t i o n (Fig. 7). T h i s increase as c a n be seen in F i g 7b, is no t d u e 
t o t h e changes occurr ing in t h e a m i n o ni t rogen con ten t . Whi le t h e amino n i t ro -
gen conten t increases to some e x t e n t in the leaf -b lades above t h e ear, t he con-
cen t ra t ion of o t h e r ni t rogenous components of non-prote inic c h a r a c t e r increases 
considerably in t h e leaf-blades under the ea r . In the case of unpol l ina ted 
p l a n t s , too, t h e d i f ferent f o r m a t i o n of the t w o ni trogen f o r m s can be exper i -
enced . The amino nitrogen c o n t e n t in the leaf -b lades of these p l an t s increases 
considerably while the level of o ther non-pro te in ic n i t rogenous c o m p o u n d s 
diminishes. 
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Fig. 7. Amino ni trogen (a) and other non-protein n i trogen (b) content in t h e leaf-blades of m a i z e 
at the t ime of (1) f lowering and (2) m i l k y ripeness as wel l as in the absence of pollination (3 ) 
I t would b e difficult t o de te rmine t h e cause of these p h e n o m e n a on t h e 
basis of s ta t ica l inves t iga t ions . I t can be a s s u m e d t ha t in t h e leaf-blades of 
unpol l ina ted p l a n t s the i n t e n s i t y of prote in synthesis has decreased and t h e 
synthes ized a m i n o acids h a v e accumula ted . 
In the non-pro te in c o n t e n t of in ternodes (Fig. 8) an inc rease can be e x p e -
r ienced with b o t h p lan t -g roups during the post - f lowering p e r i o d . This r evea l s 
itself pr imar i ly in t h e amino n i t rogen con ten t . I t might be a s s u m e d t ha t a t t h e 
t i m e of grain fo rma t ion more a m i n o n i t rogen is migrat ing f r o m the root i n t o 
t h e organs above ground; t h i s is also proved b y the decrease of other non-p ro -
te in ic N-compounds . 
This observa t ion agrees w i t h the d a t a of MOSOLOV — L A P S H I N A ( 1 9 6 4 ) 
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who exper ienced the inc rease of the p r o p o r t i o n of o rgan ic ni t rogen in t h e bleed-
ing sap of maize in t h e pe r i od in ques t i on . 
T h e acrope ta l dec rease of the o t h e r non-prote in ic N-con ten t of t h e inter-
nodes obs e rved a t the t i m e of f lowering, allows us to c o n c l u d e t ha t t h e N- supp ly 
t aken u p b y roots and t r ans loca t ed to t h e internodes f o r t h e N-metabo l i sm of 
the leaves, is used up g radua l l y ; t h u s t h e r e remains b u t little for t h e supply 
Fig. 8. Amino nitrogen (a) and other non-protein nitrogen (b) content in the internodes of 
maize at the t ime of (1) f lowering and (2) mi lky ripeness as well as in the absence of polli-
nation (3) 
of the h ighes t in ternodes . A t t h e t ime of m i l k y ripeness, t o o , there can b e expe-
rienced ac rope t a l decrease, b u t the in i t ia l concen t ra t ion in lower i n t e rnodes is 
considerably less and t h e c u r v e is not so a b r u p t . Most p r o b a b l y , this p h e n o m e -
non can be a t t r i bu t ed t o t h e fac t t h a t i n t h a t phase t h e protein c o n t e n t of 
lower in t e rnodes is h ighe r and , p r e s u m a b l y , this h a s got realized a t the 
expense of t h e previous N - f o r m . Such essent ia l di f ferences in the amino n i t ro-
gen con ten t be tween t h e in te rnodes c a n n o t be observed. 
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T h e above as sumpt ion is suppor t ed also by the lower protein n i t r o g e n 
con ten t in t h e leaf-blades of unpol l ina ted p l a n t s . Wi th t he se p lan t -groups where 
no grain fo rma t ion occurs, t he N- supp ly accumula tes in the i n t e r n o d e s . 
Similarly t o t h e normal ly developed ind iv idua ls , the o the r non-prote inic N-com-
pounds of t h e older in te rnodes , decrease. This p h e n o m e n o n con t r ad ic t s t h e 
hypothes i s according to which this N- fo rm of the lower in te rnodes is supposed 
to be t r ans f e r r ed into t h e gra in . 
Conclusions 
T h e n i t rogen me tabo l i sm in the h y b r i d maize Martonvásári 1 h a s been 
analysed on t h e basis of d a t a referred to t h e f resh weight of the n i t rogen fo rms 
in the in te rnode- and leaf-levels. 
T h e t o t a l n i t rogen con ten t of leaf-levels increases considerably in the 
period be tween shoot ing a n d milky r ipeness proving in tens ive n i t rogen accu-
mula t ion in th i s per iod. I n t h e period b e t w e e n flowering a n d milky r ipeness the 
N-con ten t increases only in t h e leaves a r o u n d the ear, whi le it decreases in the 
lower leaf-blades . 
In t h e period be tween tasseling a n d f lowering t h e r e occurs cons iderable 
N-accumula t ion in t h e in te rnodes which continues, a t a modera te r a t e , till 
mi lky r ipeness . This per iod is charac te r ized b y the ac rope t a l decrease of the 
N-con ten t in t h e in te rnodes , while a t t h e t i m e of tasse l ing it is the i n t e r n o d e 
a round t h e ear t h a t has lower N-con ten t . 
F r o m t h e a l te ra t ion of soluble N - c o m p o u n d s the conclusion may b e d r a w n 
t h a t a t t h e t ime in ques t ion ni t rogen me tabo l i sm gets more act ive in leaf-
blades, t h e n i t r a t e r educ tase ac t iv i ty p r e s u m a b l y increases (low n i t ra te c o n t e n t ) , 
t h e in t ens i ty of amino acid and prote in synthes is increases. 
The analyses of t h e soluble N - c o m p o u n d s in t h e in te rnodes show t h a t in 
the period be tween tassel ing and cease of f lowering t h e q u a n t i t y of n i t rogen 
t a k e n u p b y t h e roo t - sys t em and t r ans loca t ed into t h e s t em, increases. This 
hypothes is is suppor t ed b y t h e da t a of B E R K O (1963). T h o u g h the N - q u a n t i t y 
referred to t h e uni t of ac t ive absorbing sur face does n o t change cons iderab ly 
in t h e bleeding sap, t h e N-supp ly of t h e o rgans above t h e ground still increases 
under o p t i m u m wa te r supp ly condit ions because the size a n d the ac t ive absorb-
ing surface of the roo t - sys tem increase considerably a f t e r tasseling. 
A t t h e t ime of mi lky ripeness t h e h igher pro te in conten t of t h e leaves 
a round t h e ear is p r e s u m a b l y connec ted wi th higher physiological ac t iv i ty . 
This a s sumpt ion is s u p p o r t e d by the d a t a of Z E M S K I J ( 1 9 5 9 ) . Such inc rease of 
t h e p ro te in con ten t in t h e leaf-blades a r o u n d the ear, does no t occur in absence 
of grain fo rma t ion which, in agreement w i t h the da ta of Z E M S K I J ( 1 9 5 9 ) proves 
t h e close re la t ionship be tween the physiological ac t iv i ty of the leaves a n d the 
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pos i t i on as wel l as t h e d e v e l o p m e n t a l s t age of t h e f emale inf lorescences . T h e 
ex i s t ence of t h i s r e la t ionsh ip is also a c o n d i t i o n of the co r r e l a t i on b e t w e e n t h e 
N - c o n t e n t of t h e leaves a r o u n d t h e ear a n d t h e yield (BAIRD et al. 1962) . 
C o n t r a r y to t h e l eaves , t h e p r o t e i n a c c u m u l a t i o n of i n t e r n o d e s decreases ac ro -
p e t a l l y in t h e p e r i o d be tween f lower ing a n d m i l k y r ipeness . 
The a b s e n c e of grain f o r m a t i o n leads t o t h e a c c u m u l a t i o n of amino n i t r o -
g e n in bo th t h e i n t e rnodes a n d t h e lea f -b lades . I n acco rdance w i t h t h e c h a n g e s 
occu r r i ng in t h e p r o t e i n c o n t e n t , f r o m this w e m i g h t conc lude t h a t grain f o r m a -
t i o n induces h i g h e r pro te in s y n t h e s i s in t h e l ea f -b l ades , — i t s absence r e su l t s in 
t h e a c c u m u l a t i o n of the a m i n o ni t rogen. F r o m t h e a n a l y s i s of t h e so lub l e 
N - c o m p o u n d s i n t h e i n t e r n o d e s i t can be c o n c l u d e d t h a t d u r i n g t h e p e r i o d 
b e t w e e n f l ower ing a n d mi lky r i p e n e s s the p r o p o r t i o n of a m i n o n i t rogen s y n t h e -
s i zed by the r o o t - s y s t e m a n d m o v i n g into t h e organs a b o v e t h e g r o u n d , in-
c reases . 
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EFFECT OF METHYLTHIOURACIL ON THE FATTENING 
OF B E E F CATTLE AND 
ON THE QUALITY OF THE MEAT 
B y 
H . T A N G L , Z . K U N F F Y , M . F A R K A S 
R E S E A R C H I N S T I T U T E F O R A N I M A L B R E E D I N G , B U D A P E S T 
We h a v e tested a methylthiouraci l preparation produced b y a West German 
f irm and sold under the brand n a m e MEYKO on 10 spotted Hungarian beef bulls a b o v e 
one year of age in order to discover whether this preparation increases the weight ga in 
of bulls kept on an identical d iet and if it does , to what ex ten t . After feeding t h e 
active agent for 35 days the t e s t animals showed a weight gain of 65 kg in comparison 
to the 40.2 kg gain of the control group. After the t e s t period the experimental animals 
were kept on the normal ration of the control group (without a g e n t ) and there was a 
drop in their weight during the subsequent 30 d a y s of feeding. 
The preparation improved the beef quality and the f lavour of the meat; the m e a t 
had a better tas te and its colour was more desirable. It seems worthwhi le to give t h i s 
preparation to the animals in the last period of fa t t en ing if they are immediate ly s laugh-
tered after the termination of the treatment. 
Introduction 
I n order t o f u r t h e r increase t h e conversion efficiency a t t a i n e d previously 
in ca t t l e f a t t e n i n g i t is necessary to tes t such ac t i ve agents t h a t make feed ing 
more economical and improve t h e feed convers ion eff ic iency. Therefore t h e 
t e s t i ng of the W e s t German (G. Meyer, Till) me thy l th iou rac i l p r epa ra t i on 
( M E Y K O ) seemed jus t i f ied especial ly because in H u n g a r y expe r imen t s p r ev i -
ously carried ou t w i t h similar p r epa ra t i ons h a d p r o v e d to be unsuccessful . 
Already in t h e '40s ma te r i a l s had been s tud ied which b y t h e depression 
of t h y r o i d ac t iv i ty a t t e m p t e d t o suppress me tabo l i sm a n d consequent ly t o 
increase t h e weight of the an ima l . A S T W O O D ( 1 9 4 3 ) s t a ted t h a t thiouraci l is a n 
an t i - thy ro ida l ma te r i a l which r e su l t s in the h y p o f u n c t i o n of t h e thyro id g l a n d , 
i. e. t hy reo- inh ib i to r . He also s t a t e d t h a t the i n t a k e of these p repa ra t ions over a 
longer period of t i m e m a y lead t o t h e f o r m a t i o n of goitre a n d doses of s u c h 
p r epa ra t i ons lead t o the o v e r g r o w t h of the t h y r o i d gland. Accord ing to T A N G L 
( 1 9 5 6 ) thyourac i l h inders t h e iod ine f ixa t ion of t hy rox in a n d as the t h y r o x i n 
c o n t e n t of the b lood is r educed in t h e an te r ior lobe of t h e p i t u i t a r y gland a n 
increased a m o u n t of the t h y r e o t r o p hormone is syn the t i sed . R E I N E C K E et al. 
( 1 9 4 2 ) have carr ied out expe r imen t s wi th th iourac i l mixed in f o d d e r for roos te r s 
a n d t h e y s t a t ed t h a t the carcass qua l i ty of roos te r s fed t h e chemica l was in 78 
pe r cent f i rs t class, while only 50 p e r cent of t h o s e animals n o t f e d the agent h a d 
good m e a t qua l i t y . A N D R E W et al. ( 1 9 4 7 ) h a v e m a d e similar exper iments o n 
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sheep. B y feeding th iou rac i l to the a n i m a l s they o b t a i n e d excellent qual i ty 
mea t in 57 pe r cent of t h e cases in compar i son to 35 pe r cent of t h e control 
animals. M U H R E R et al. ( 1 9 4 7 ) expe r imen ted on swine. T h e y succeeded in rais-
ing the d a i l y weight inc rease f rom 0.7 t o 1.0 kg and w h a t is even m o r e impor-
t a n t , t he 4 . 8 kg of feed necessary for all k g increase in l ive weight was reduced 
to 3.1 kg d u e to the effect of t h e chemical . I n another e x p e r i m e n t 2 4 % less feed 
was necessa ry when 0.1 p e r cent t h iou rac i l was mixed i n t o the fodder . Accord-
ing to T A N G L ( 1 9 5 6 ) i t is useful to a p p l y 0 . 1 — 0 . 1 5 p e r cent th iourac i l during 
t h e last 4 t o 6 weeks of t h e fa t t en ing pe r iod . As we sha l l see f rom t h e experi-
ment descr ibed below, t h i s s t a t emen t is of decisive s ignif icance if t h e correct 
appl icat ion of the ac t ive agen t comes i n t o quest ion. According t o L É N K É I T 
( 1 9 5 2 ) t h e i n t a k e of t h iou rac i l might r e s u l t in the s a m e morphological changes 
as a v i t a m i n A deficiency because the chemica l blocks t h e effect of t h e thyro id 
gland on caro t inase f e r m e n t . 
Experimental Procedure 
At the Sződliget branch of the Alag S t a t e Farm we selected t w o groups of 10 each from 
the 100 y o u n g spotted Hungarian bulls not ent i re ly homogeneous as regards age and appear-
ance. We se lec ted them so t h a t there was at m o s t a 1 — 2 per c e n t difference in ini t ia l weight 
between the individual test a n d control animals. T h e difference in the total weight of the two 
groups was u n d e r 1 per cent. Their condition, age , and quality w e r e also balanced. Although 
this small n u m b e r of animals does not permit a n objective comparison, the observat ion and 
evaluation of t h e effect of the preparation m a y st i l l be of interest. 
Average initial 
weight in kg 
control group  460 
t e s t group  459 
There w a s no significant difference b e t w e e n the initial w e i g h t of the two groups: 
t = 0 .12 
Po/o = 90 
Since t h e individuals of experimental groups had been previous ly in other s tables and for-
mations after the new grouping they received the ir normal diet for six days in order to get 
them accustomed. The test ing period and the f eed ing of the chemica l began on the 7 th day. 
According t o prescriptions rece ived the preparation containing methylthiouraci l in prepacked 
individual d a i l y doses weighing 50 grams each ( a n d containing 5 grams of the chemica l ) was 
mixed into t h e feed of each indiv idual animal immediate ly before feeding. Since the structure 
of the crib a n d the method of f i x a t i o n of animals were also favourable for individual feeding, 
each animal cou ld only eat i t s o w n portion and w a s not able to t a k e the feed of o ther animals. 
The t e s t and control groups had the s a m e amount of ident ica l ly composed rat ion. The 
composition of the ration was as follows: 
15 kg maize silage 
15 kg sl iced sugar b e e t s 
3 kg lucerne hay and 
4 kg fodder mixture 
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During the experimental period the composition of this latter was altered once, but since 
b o t h groups received the same feed this condition does n o t have any great significance. 
The feeding of the agent was done for 35 days according to the prescription provided b y 
the factory. 
The animals were weighed before and after the t e s t period as well as 30 days later in 
order to f ind out whether the chemical had any ulterior e f fec t s on the weight gain of the animait 
and if so, what these effects were, etc. 
At the end of the test period there was a test s laughter in order to examine beef qual i ty 
and ten days later the same examination was performed after slaughtering additional test ani-
mals. We also examined the meat f l avour and then in order to establish m e a t quality objec-
t i ve ly , the meat was examined in the laboratory, too. 
• Experimental group 
active principle 
Fig. 1. Experiment using MEYCO for bull fattening 
Results 
A t t h e end of the feeding exper iment t h e animals w e r e weighed w h i c h 
m a d e evident a surpris ing a v e r a g e weight ga in per animal : 
Weight gain 
total g/animal/day 
per 
cent 
Control group 
Test group 
k g 
k g 
40.2 
65.0 
1.140 
1.850 
100 
162 
According t o s tat is t ical analyses the w e i g h t gain of t h e t e s t group w a s 
s ignif icant ly h igher t h a n t h a t of t h e control g r o u p : 
t = 4.9 
P % - 0 . 1 
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I t was to be feared , however , t h a t a f t e r s topping t h e dosis of t h e chemical 
there m i g h t be a decl inat ion or the u l t e r io r effect of t h e chemical m i g h t h a v e an 
u n f a v o u r a b l e influence on f u r t h e r we igh t gain. Fo r t h i s reason we con t inued 
feeding t h e t e s t animals f o r an add i t iona l 30 days on t h e normal r a t i o n of the 
control an ima l . 
The resul t s of t h e weighing done on t h e 65th d a y a f t e r the beg inn ing of 
t h e e x p e r i m e n t (Table 1) p r o v e d the r e a l i t y of this suppos i t ion . 
Table 1 
Weight increase 
Average weight Average weight increase Weigh t change 
At beginning 
kg 
Oil 3 5 t h 
day 
kg 
On 65th 
day 
kg 
1 — 3 5 t h 
d a y s 
k g 
35—65th 
days 
kg 
T o t a l 
k g 
drop 
between 
the 35th 
and 
65th 
days 
kg 
in the 
65-day 
period 
Group: 
Test 464.0 529.0 522.0 65.0 - 7.0 58.0 7.0 + 12.4 
Control 457.3 497.5 525.6 40.2 28.1 68.3 
— 
+ 15.0 
Sta t i s t i ca l analyses show tha t a s igni f icant d i f f e rence exists b e t w e e n the 
weight r e la t ions due to t h e respect ive loss or gain of t h e t w o groups in t h e 30 
d a y period following t h e cessa t ion of t h e dosis of me thy l th iourac i l : 
X = — 5.5 28.3 
t = —70.7 
P % = 0.01 
This c lear ly proves t h a t t h e ac t ive agen t ac tua l ly cont r ibu tes t o gain by 
depressing t h e metabo l i sm dur ing the pe r i od of its app l i ca t ion , bu t l a t e r , when 
t h e doses of t h e compound a re s topped, n o t only does t h e weight gain s t o p , bu t 
an u n f a v o u r a b l e effect in f luences the f u r t h e r weight inc rease of the a n i m a l . 
The re fo re no u l t i m a t e signif icant differences in w e i g h t gain can b e found 
be tween t h e two groups d u r i n g the 65 -day feeding pe r iod , i. е., during a n d af te r 
t h e tes t ing because 
t = 1.32 
P % = 20 
F r o m t h e viewpoint of ren tab le beef p roduc t ion , t h e use of this chemical 
is suggested only in t h e l a s t period of f a t t e n i n g and w h e n animals a re s laugh-
tered immed ia t e ly a f t e r s t o p p i n g the t r e a t m e n t . 
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I n this case, the re fo re , we can c o u n t on a r a t h e r high ex t ra increase in 
weight which, if t h e p r epa ra t i on is suppl ied for a f a v o u r a b l e price, m a y contri-
b u t e t o t h e p ro f i t ab i l i t y of f a t t en ing t h e animals . 
T h e price of t h e dai ly dosage for an an imal is 33 DM (for a 35 -day period) 
which equals 230 F t (1 DM = 7 F t ) . On t h e o ther h a n d , t ak ing in to considera-
t ion t h e 19 F t wholesale price of f i r s t class ca t t le th i s equals to 12 kg of weight . 
Since according to t h e present t r ia l t h e me thy l th iou rac i l feeding r e su l t ed in 
25 kg weight plus, 12 kg as d rugva lue s u b t r a c t e d , 13 k g ne t weight gain ap-
pears as f ina l p rof i t . Calcula ted on t h e s a m e basis this m e a n s a prof i t of 240 — 250 
F t pe r an imal . 
We also f o u n d t h a t t h e weight loss t akes place a shor t t ime a f t e r s topping 
t r e a t m e n t wi th methy l th iourac i l . This is p roved b y t h e weights of t h e animals 
s l augh te red 10 days a f t e r the tes t feeding . The a v e r a g e weight loss of these 
an imals corresponds t o t h a t of t h e an imals weighed 20 days later . 
F r o m this it follows t h a t t h e chemical a f fec t s t h e weight ga in of the 
an ima l for a re la t ive ly long t ime a f t e r s topping t h e i n t a k e of the a g e n t . I t has 
a nega t ive inf luence on t h e normal physiological processes because a f t e r w a r d s 
t h e an imal does no t h a v e a weight gain cor responding to the a m o u n t of fodder 
i n t a k e . 
F ina l ly it can also be s ta ted t h a t t h e differences in the ini t ial weight do 
n o t inf luence t h e we igh t increase or reduc t ion a n d t h e positive or negat ive 
ef fec t of the c o m p o u n d . 
I m m e d i a t e l y a f t e r the tes t per iod we had s laughte red the t e s t bu l l show-
ing t h e greates t we igh t increase and a control bu l l hav ing an a v e r a g e weight 
increase a t t he B u d a p e s t s laughter house in order t o f ind out t h e ne t beef 
" r e n d e m e n t " b y examin ing the ne t beef weights or percentages a n d in order to 
es tabl ish the beef q u a l i t y wi th sub jec t ive m e t h o d s . 
On the o the r h a n d we a t t e m p t e d to pass an ob jec t ive j u d g m e n t on beef 
q u a l i t y in the l a b o r a t o r y . 
Ten days a f t e r t h e end of t h e t e s t feeding 4 addi t ional t es t bul l s and 1 
cont ro l bull were s laughtered for similar purposes . 
According to t h e opinion of a commi t t ee of expe r t s (consisting of mem-
bers of t h e Minis t ry of Agr icul ture ' s I n spec to r a t e of Animal Breed ing , the 
Meat I n d u s t r y T r u s t , Research I n s t i t u t e for A n i m a l H u s b a n d r y , Research 
I n s t i t u t e for t h e Mea t I n d u s t r y , ve te r ina r i ans of t h e Slaughter H o u s e s , etc.) 
pa r t i c ipa t ing in t h e t e s t as well as t h e exper t s of t h e s laughter house , t h e meat 
of t h e tes t an imal was f inely marb led while t h a t of t h e control an imals was not . 
T h e resul ts of t h e examina t ion for beef qua l i ty m a y be seen in T a b l e 2. 
According t o t h e da t a of Table 2 there are n o str iking di f ferences in net 
beef gain percen tages . The a m o u n t of suet measu red was generally somewhat 
more t h a n 15.8 kg , in case of the t e s t animals , while for the controls it averaged 
14.7 kg. 
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Table 2 
Net beef gain data 
L i v e weight Ki l l ing-out-reeul ts 
A t s t a r t 
Before 
elaughter 
kg 
Ha lved 
of 
e x p e r i m e n t 
kg kg % 
Suet 
kg 
B i d e 
k g 
Test 466 533 280 52.5 18 55 
431 472 261 55 .0 13 45 
456 478 264 55.0 16.5 53 
486 521 280 54.0 17 51 
431 470 260 55.0 14.5 49 
Control 471 496 271 54.5 13 47 .5 
471 510 275 54.0 16.5 53 
There were e v e n less d i f ferences in t h e w e i g h t of the h ide because t h e 
a v e r a g e hide we igh t of the test an ima l s was 50.6 k g , while t h a t of t h e control 
was 50 .2 kg. 
T h e commi t t ee of experts p a r t i c i p a t i n g in t h e f lavour t e s t declared (9 t o 
2) t h a t the dish m a d e of the m e a t of t h e tes t a n i m a l s is f iner , m o r e t a s t y t h a n 
t h e ident ical ly p r e p a r e d dish f rom t h e mea t of t h e controls . I t should be po in ted 
ou t t h a t the dishes w e r e variously coded so t h a t t h e members of t h e commi t t ee 
d iscove-ed only a t t h e end of tes t w h i c h meat t h e y qual i f ied as t h e b e t t e r . 
T h e results of t h e labora tory examina t ions m a y be seen in T a b l e 3. 
Table 3 
Results of laboratory examinations 
t 
D r y - m a t t e r 
% 
C r u d e 
p r o t e i n 
% 
f a t 
% 
ash 
% 
Test : Sirloin 23.3 20.5 1.4 1.2 
Rump 22.4 19.18 1.3 1.2 
From an imal 
butchered 10 
days later 22.5 20.0 1.3 1.1 
22.4 19.8 1.4 0.9 
22.9 20.0 1.6 1.2 
22.2 19.4 1.6 1.1 
Control: Sirloin 23.9 21.5 1.0 1.3 
Rump 23.6 21 .2 1.0 1.2 
From an imal 
butchered 10 
days later 23.2 20.7 1.2 1.2 
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T h e f igures show t h a t t h e r e was a s igni f icant difference w i t h the except ion 
of fat. con t en t which was s l ight ly higher a m o n g the tes t a n i m a l s t han t h a t 
a m o n g t h e controls . 
The re was no essential d i f fe rence in dry m a t t e r and c r u d e prote in c o n t e n t . 
All t h e differences in prote in were within t h e usua l limits of pro te in c o n t e n t . 
I f we t a k e in to considerat ion t h e exac t i tude of t h e method of examina t ion t h e 
resul ts does no t suggest essent ia l differences wi th in the poss ib le margins of 
er ror . 
T h e l a b o r a t o r y e x a m i n a t i o n s also con f i rmed the f ind ings which the m a -
croscopic examina t ions a t t he s l augh te r house h a d showed, i .e . t h e meat of t h e 
t e s t an imals was more evenly marb l ed , t h e f a t f ibres t h i n n e r , f iner and m o r e 
evenly d i s t r ibu ted in the connec t ive tissue a n d finally, t h e co lour of the m e a t 
was unusua l ly b r igh te r t h a n t h a t of the cont ro l animals. 
Conclusions 
Considering t h e results a b o v e it would b e advisable t o r e p e a t the e x p e r i -
m e n t on a larger scale in such a w a y t h a t t h e chemical shou ld be given f o r 35 
days dur ing t h e las t phase of t h e f a t t en ing pe r iod . In this w a y t h e actual e x t r a 
weight gained due to the i n t a k e of the p r e p a r a t i o n would l e a d t o the success or 
p ro f i t ab i l i t y of t h e feeding. I t also seems necessa ry to see w h e t h e r the p r o v e d 
weight increase could be con t inued b y a longer feeding per iod of the chemical in 
order t o even more great ly increase the p ro f i t ab i l i t y of t h e process . 
Finally, we express our grat i tude to Mrs. A. Csukás, the Mathemat ica l Research Ins t i -
tute of the Hungarian Academy of Sciences for carrying out the stat ist ical analyses. 
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PROSPECTS OF THE DWARF HYBRID MAIZE 
(ZEA MAYS L.) IN HUNGARY 
B y 
L . P A R Á D I 
A G R I C U L T U R A L R E S E A R C H I N S T I T U T E O F T H E L O W L A N D S , S Z E G E D 
The growing of the dwarf maize is justified b y i t s m a n y advantageous properties 
— higher yield obta ined with dense spacing, resistance of the stalk t o breaking, to 
fall ing and to lodging, drought-tolerance, as well as i t s applicability for mechanized 
gathering. Our experimental results gained in this country verify these good properties 
of which the mos t important is the higher yield ga ined with smaller spacing. 
Introduction 
H u n g a r y belongs t o the coun t r i es where maize is a very i m p o r t a n t basic 
fodder our growing condi t ions be ing good and ou r r equ i rements h igh . There-
fore, we have to do our best in t h e interest of increas ing the y i e ld and for 
improv ing yie ld-secur i ty . 
The experiences ob ta ined on d w a r f hybrids go b a c k only to a r a t h e r short 
p a s t . T h e dwarf m u t a n t s appear ing in maize, — t h e ma jo r i t y of t h e present 
dwarf maize come of these , — h a v e been tr ied t o b e included i n t o breeding 
only recent ly . To th is i t is to be asc r ibed t ha t the m a t e r i a l is still sma l l and not 
va r iab le enough. 
According to l i t e r a ry da ta , opin ions on t h e f u t u r e of t h e d w a r f hybr id 
are d i f fe ren t ( L A N Z A 1 9 6 0 , L E N G 1 9 5 8 , L E N G — S P R A G U E 1 9 6 0 ) . T h e wrong 
wi th it is t h a t the y ie ld capaci ty of t h e individual p l an t s lags b e h i n d t ha t of 
no rmal maize. 
I t s posit ive p roper t i e s surpass t h e defects m a n y t imes. 
1. One can p r o d u c e of the d w a r f maize by 50 a n d even b y 100 per cent 
more individual p l a n t s on a uni t a rea t h a n of the n o r m a l maize. C H A R L E S ( 1 9 6 0 ) 
renders account on t h e experience t h a t on one h a (hectare) e v e n 170 000 
p l an t s can be grown safely and i t is this w a y t h e dwarf gives high yield. 
L E N G ( 1 9 5 8 ) speaks in his paper of a 1 0 per cen t yie ld surplus as compared 
with t h e no rma l -g rowth American h y b r i d having t h e highest y ie ld . F rom the 
Soviet Union H A D S H I N O V — K A Z A N K O V ( 1 9 6 5 ) r e p o r t even on a 1 0 — 1 5 per 
cent yield surplus in t h e case of such dwarf hybr ids w h e r e the cross ing had been 
m a d e wi th related l ines. 
2. Dense sowing is a be t t e r s y s t e m to check t h e growth of weed , and t h e 
resul t ing more shade decreases t h e exhal ing of t h e soil as c o m p a r e d wi th th in-
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пег sowing. Therefore , t he dwarf h y b r i d s might also have i m p o r t a n t role under 
d ry condi t ions because on such a r e a s they make more economical use of soil 
mo i s tu re ( H A D S H I N O V — K A Z A N K O V 1 9 6 5 ) . 
3. I t is genera l ly agreed t h a t t h e falling a n d lodging res i s tance of t h e 
dwar f -hyb r id s is m u c h bet ter t h a n in the case of hybr ids of n o r m a l height 
( A N D E R S O N — C H O W 1 9 6 2 , L E N G 1 9 5 7 ) . Tha t p r o p e r t y is one of t h e main bases 
of enhanc ing the s ecu r i t y of yield. W e have by all m e a n s to reckon w i t h change-
able w e a t h e r condi t ions . Hybr ids w i t h long s ta lks a re much m o r e exposed to 
s t rong winds, shower-l ike rains a n d s to rms t h a n t h e shorter p l a n t s . When, on 
t h e o t h e r hand , we w a n t to grow s u c h s t rong-s ta lked high maize which resists 
well t o t h e hardsh ips of weather , we have to m a k e t h e stalk t h i c k e r and b y 
doing so we also inc rease the undes i r ab le ballast . I t seems to be m o r e practical 
to e n h a n c e the s t r e n g t h of the s t a l k parallel w i th t h e shor tening of t h e stalk 
( L E N G 1 9 5 8 ) . 
4. T h e res is tance to lodging a n d to falling off great ly c o n t r i b u t e s to t h e 
more eff ic ient mechan ica l ga ther ing . F r o m the s t a n d p o i n t of mechan ica l gath-
ering i t can be a considerable a d v a n t a g e t h a t t h e ear of t h e dwar f maize 
is l oca t ed much more evenly and in a lower zone ( A N D E R S O N — C H O W 1 9 6 3 , 
E V E R L Y — P I B L E R 1 9 5 9 ) . 
T h e advan tages enumera ted a b o v e jus t i fy t h e breeding of t h e dwarf 
hyb r id u n d e r our condi t ions , too. 
T h e types of dwarf ishness . — I n maize b r eed in g we seldom come across 
p roper t i e s being he r i t ab l e simply. T h a t might be considered a r eg re t t ab l e fac t 
because such character is t ics are b e t t e r s tudied genetical ly t h a n propert ies 
inhe r i t ed in a compl ica ted way. 
Dwarf i shness is also de te rmined b y several genet ica l fac tors . T h e simplest 
case is t h a t of being caused by recessive genes which, when in h o m o z y g o t e s ta te , 
are su re t o result in dwarf ishness . 
T h e three m o s t f requen t ly occurr ing t ypes of genetically established 
dwar f i shness are r e p o r t e d on by L E N G (1957): 
1. T h e real d w a r f s are exceedingly low, t h e i r stalk has b e c o m e thick. 
E a c h of the i r organs h a s become v e r y shortened. T h e i r sexual o r g a n s are con-
s iderab ly changed. T h e decrease of t h e i r vigour a n d p roduc t iv i t y is character is-
tic. T h e vegeta t ive pe r iod is very long . 
2. Compact d w a r f s , the organs of which get smal ler p ropor t iona l ly . 
3. Brachyt ic d w a r f s ; it is t h e in t e rnode below t h e ear t h a t b e c o m e s especi-
ally s h o r t . Concerning growing v i ewpo in t s , the Brachy t ic -2 is t h e be s t known 
and t h e mos t used. 
Besides these qu i t e a series of dwarf i shness of d i f f e r en t type is 
k n o w n . 
P H I N N E Y ( 1 9 6 1 ) described f i ve var ia t ions of dwarf ishness . All of these are 
caused b y recessive m u t a n t allels. E a c h of the d i f f e ren t dwar f i shness brings 
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f o r t h gibberell in levels of d i f fe ren t ra tes in t h e p lan t and as a consequence, t h e 
r a t e of dwarf i shness will also be d i f ferent . 
T h e m u t a t i o n s br inging a b o u t dwar f i shness of maize h a v e been s t u d i e d 
b y several breeders . I t has been es tabl ished t h a t two bas ic genes d e t e r m i n e 
b r a c h y t i c dwarf ishness t h a t is m o s t used in growing. 
The feasibilities in producing dwarf hybrids. Dwarf i shness (nanism) c a n b e 
p roduced w i th induced m u t a g e n e s . In this case we might re ly chiefly u p o n t w o 
kinds of e f f ec t : p a r t l y on t h e d i f f e ren t fo rms of radia t ions ( X - r a y , gamma, e tc . ) , 
p a r t l y on chemical (cholchicine, nicot ine, e tc . ) t r e a t m e n t s . On might t r y also 
to app ly h e a t - t r e a t m e n t and p e r h a p s special mechanical e f fec t s . 
T h o u g h less p robab le , however , t he re is a possibili ty f o r f inding d w a r f s 
t h r o u g h s p o n t a n e o u s m u t a t i o n , too . 
A f t e r hav ing selected t h e s t a r t ing ma te r i a l , there a r e two feasibi l i t ies 
avai lable for t h e breeder in p roduc ing the dwar f hybr id : p a r t l y t h e self-pollina-
t ion of t h e dwar f basic mate r i a l a n d its d iv id ing in to lines f r o m which d i f f e r e n t 
combina t ions migh t be p r o d u c e d ; p a r t l y t h e in t roduc t ion of dwarf ishness a s a 
p r o p e r t y , i n to t h e basic ma te r i a l of no rma l ly high h y b r id s already k n o w n . 
These t w o cases are t h e l imi t ing va lue of t h e possibilities. Bes ides these, t h e r e 
might be imagined and realized solutions of m a n y a combina t ion . 
Material and Method 
In this country it was in 1961 that dwarf hybrids were tested in experiment. A dwarf 
hybrid coming from America was seeded with the usual spacing (80 X 60, in every second hill t w o 
plants) among the test hybrids. The result was not promising. In the next year (half of the mate -
rial had been stored) with dwarfs the spacing was decreased (80 X 40 cm, in the same way as w i t h 
the former case, 1 : 2 : 1 plants per hill); the Mv. 1 hybrid used as standard, and being seeded 
with the usual spacing, the result became already a surplus yield of 10.9 per cent (Sz. D . 
11.8%) to the advantage of the dwarf. That promising result was the basis for continuing and 
expanding our work. 
For producing dwarf hybrid, the basic material had been col lected and then inbred 
strains were produced (yearly two generations). When the lines had got equalized, we performed 
test crossings. Crossings also included crossings between dwarfs and those wi th well known l ines 
of normal growth. A small part was sown in comparative experiment in order to get an answer 
concerning the successfulness to be expected from our work. 
For the sake of as much reliability as possible, the experiments were set in a manner 
according to which each plot sown with dwarf and dwarf X plants of normal height (two rows) , 
respectively, had on both sides a plot (also of two rows) of the standard (Mv. 1 ). The n u m b e r 
of hills on the plots was different. In the case of Mv. 1 80 X 60 (one and a half plant), in the o ther 
cases — in compliance with the crossings — 8 0 x 4 0 (also one and a half plant). This means a 
32 per cent decrease in spacing. 
Depending on the quantity of seed available, we had experiments of three and four 
series. In the experiment described four single crossings were included. In three cases t h e 
experimental material was made up by the crossing of dwarf lines w i t h normal growth line 
while in one case this was a crossing between a dwarf l ine with another dwarf line. 
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Fig. 2. Comparison of the average ear-yield in the hybrids 
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Results 
T h e observa t ions h a v e been carr ied on cont inuously f r o m the beg inn ing 
of the g r o w t h period. A t t h e beginning n o t h i n g peculiar cou ld be perceived in 
the s t a n d while la ter , due to m u c h p rec ip i t a t ion in t h a t yea r , t h e Mv. 1 s t a n d a r d 
va r i e ty b e c a m e very h igh, a lmos t suppress ing t h e dwarf crossings. La ter o n t h e 
dwarf a n d especially dwarf x no rma l crossings have g rown cons iderably or 
r a the r , h a v e become l eng thy so t h a t t h e d i f ference in he igh t as compared w i t h 
t h e s t a n d a r d , got decreased. This obse rva t ion deserves a t t e n t i o n because in 
the case of normal x dwar f crossings — since dwarf i sm is de t e rmined b y reces-
sive genes — in the F x genera t ion we o u g h t t o have o b t a i n e d high p lan t s on ly , 
and y e t t h e r e was a considerable d i f ference be tween Mv. 1 and the cross ings . 
Sucker ing was d i f fe rent wi th each combina t ion , however , on the suckers no 
pr imordia l ear has developed . A t t h e t i m e of ma tu r ing i t cou ld be es tab l i shed 
t h a t c o n t r a r y to Mv. 1 — which , t oge the r w i th the yield of t h e suckers, pro-
duced 2,8 ears per p l an t , however , except one t h e y were s t u n t e d (ear p r o d u c t i o n ' 
of t h e sucker) , — the dwarf hybr ids p roduce only one ear p e r p lan t . These ears , 
on t h e o t h e r hand , are well developed a n d big which w a s also in t h e r a w 
yields (Table 1). 
E v a l u a t i o n has been pe r fo rmed in such a way t h a t t h e yield of a p l o t has 
always been compared to t h e average of t h e s t anda rd p lo t s being on b o t h 
sides of t h e hybr id in ques t ion . We were also keen to know t h e number of nodes 
in t h e s ta lk of the p roduced dwarf hybr ids a n d the th ickness of the s t a lk , th is 
Table 1 
A comparison of the raw-yields of the combinations 
Hybrid and 
combination 
respectively 
Time 
of 
f lowering 
Yield of t he 
main s ta lk 
Yield of 
suckers Tota l 
in the 
S t % 
in the % of total yield 
N x D . 1 July 29 100 — 121 
St. July 31 81 19 100 
N x D . 2 July 30 100 — 132 
St. July 31 77 23 100 
N x D. 3 August 3 100 — 121 
St. July 31 79 21 100 
D x D August 4 100 — 96 
St. July 31 84 16 100 
N = normally high. D = dwarf 
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Fig. 3. N u m b e r and thickness of the internodes 
be ing the bes t cri terion of s t a lk - s t r eng th . T h e results of t h e inves t igat ion are 
shown in T a b l e 2. 
After d r y i n g the ears, t h e dry kernel y ie ld has also b e e n worked u p a n d 
t h e results h a v e been s u m m a r i z e d in Table 3. (The e v a l u a t i o n has been per -
f o r m e d s imilar ly t o the p r e v i o u s one.) 
Table 2 
Measurements of stems 
Variety 
P lan t 
height 
cm 
N u m b e r 
of 
i n t e r n o d e s 
Average t h i cknes s 
1 2 3 4 5 6 
Mv. 1 260 14 2.77 2.70 2.51 2.43 2.39 2.38 
N x D . 1 190 9 2.93 2.65 2.62 2.61 2.38 2.22 
N x D . 2 220 10 3.14 3.03 2.74 2.47 2.38 2.22 
N x D . 3 200 11 3.05 2.11 2.62 2.59 2.31 1.94 
D x D 185 8 2.79 2.62 2.58 2.48 1.77 1.46 
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Fig. 4. Cross sect ion of the ear-yield, cob and kernel: comparison 
Conclusion 
F r o m t h e results it can be seen t h a t similarly t o t h e e x p e r i m e n t s of 
H A D S H I N O V — K A Z A N K O V ( 1 9 6 5 ) the single hybr id e f fec t of the dwar f being 
p roduced f r o m t h e re la ted lines, does n o t y e t achieve t h a t of the p r o d u c e d 
hybr ids . On t h e o ther h a n d , t h e hybr ids coming f rom t h e normal x d w a r f line 
give promis ing resul t . 
Since t h e expe r imen ta l results a re only of i n f o r m a t i v e c h a r a c t e r , it 
w o u l d n ' t be p rope r to d raw far - reaching conclusions a n d y e t , we de f in i t e ly are 
of t h e opinion t h a t it is a new possibi l i ty fo r the f u t u r e , t o include t h e dwarf 
of in temodee, cm 
7 8 9 10 i l 12 13 14 Total 
average 
Average 
l eng th 
2.07 1.82 1.56 1.48 1.17 0.91 0.73 0.71 1.83 18.6 
1.95 1.48 1.23 — — — — - 2.23 21.1 
1.75 1.48 1.38 1.23 — — — — 2.17 22.0 
1.91 1.54 1.32 — 1.01 — — — 2.02 18.2 
1.24 1.12 
— — — — — 
— 2.31 20.1 
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Table 3 
Values of the dry grain yields in the combinations 
Hybrid and 
combination, 
respectively 
Drying 
% 
Shelling 
% 
1000 graine 
weight 
Grain yield, 
% of Mv. 1 
N x D . I 18 .1 81.8 271 113 
Mv. 1 19 .4 86.3 308 100 
N x D . 2 1 6 . 3 86.7 388 126 
Mv. 1 18 .9 86.5 301 100 
N x D . 3 19 .9 84.9 278 118 
Mv. 1 19 .2 86.1 304 100 
D x D 20 .8 80.1 287 93 
Mv. 1 19 .1 86.6 298 100 
l i n e s i n t o m a i z e b r e e d i n g . I f w e a d d t o t h e a b o v e m e n t i o n e d t h a t t h e d w a r f 
s h o w s m o r e d r o u g h t - t o l e r a n c e a n d t h a t , d u e t o i t s s t r e n g t h o f s t a l k , y i e l d s e c u -
r i t y i s g r e a t l y i n c r e a s e d a n d m e c h a n i c a l h a r v e s t i n g is s i m p l e — i t s e e m s t o b e 
d e f i n i t e l y j u s t i f i e d t o d e a l , m o r e i n t e n s i v e l y , w i t h t h e d w a r f h y b r i d m a i z e o r 
w i t h p r o d u c i n g d i f f e r e n t c o m b i n a t i o n s o f t h e d w a r f a n d n o r m a l m a i z e . 
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TIME OF HARVESTING AND YIELD OF KENAF 
(HIBISCUS CANNABINUS L.) 
By 
F . T . O R A B Y 
H I G H I N S T I T U T E O F A G R I C U L T U R E ZAGAZIG, U. A. R . 
In general, late harves t ing has increased the green yield per acre. The f ibre pro-
duction t ended to increase f r o m the opening of t h e first flowers t o maturity . 
Introduction 
The t ime of harvest fo r f i b r e p roduc t i on depends u p o n several t h i n g s . 
If f ineness a n d lus t re are w a n t e d a t the expense of yield a n d l i t t l e fibre s t r e n g t h , 
t h e s tems should be ha rves ted w h e n the f l o w e r buds are i n i t i a t e d , but if a h i g h 
yield of s t rong ha r sh f ibre is requi red , t h e n harves t shou ld b e delayed u n t i l 
p l an t s a t t a in m a t u r i t y and a r e losing the i r g reen colour. B u t t o obtain a h i g h 
yield of good qua l i ty f ibre w h i c h is strong, s i lky and lus t rous , and which m i g h t 
compe te wi th t h e be t t e r qua l i t i es of ju te , h a r v e s t i n g must b e carried out d u r i n g 
t h e f lowering s tage when t h e f i r s t flowers h a v e opened and b e f o r e seed has b e e n 
fo rmed ( Imper ia l Ins t i t u t e , L o n d o n , 1 9 3 0 , E L K I L A N Y , 1 9 3 9 , C R A N E — A C U N A 
1 9 4 5 , D A V I D 1 9 4 8 ) . 
E V A N S ( 1 9 1 7 ) , W A L T E R S ( 1 9 2 0 ) and K O C H ( 1 9 4 8 ) men t ioned t h a t f o r 
f i b r e p roduc t ion t h e crop was usual ly h a r v e s t e d not earl ier t h a n the r i p e n i n g 
of t h e f i rs t seed pods and whi le the upper p o r t i o n was still in flower, w h e r e a s 
K O L B E ( 1 9 5 2 ) ment ioned t h a t t h e best t i m e f o r cutt ing t h e c rop was f r o m t w o 
t o th ree weeks a f t e r the f i r s t f lowers have o p e n e d and b e f o r e t h e seed b u d h a s 
ha rdened . 
In A l a b a m a E R G L E et al. ( 1 9 4 5 ) f o u n d max imum deve lopment of t h e 
f i b r e a t 1 2 6 t o 1 4 7 days, w h e r e a s GANSTAD et al. ( 1 9 5 1 ) a n d S E A L E et al. ( 1 9 5 2 ) 
ment ioned t h a t kenaf for f i b r e p roduc t ion in Florida s h o u l d be h a r v e s t e d 
100 —125 days a f t e r p lan t ing . T h a t because t h e per cent y i e l d of fibre inc reases 
rap id ly up to a b o u t 100 days m a t u r i t y and a t 125 days t h e p l a n t soon b e c o m e s 
too m a t u r e for easy removal of t h e fibre, a n d t h e quali ty of t h e fibre de t e r io -
r a t e s . 
In college, Leguna U n i v e r s i t y of t h e Phil l ippines, F E L I X ( 1 9 5 7 ) r e p o r t e d 
t h a t p lan t s al lowed to a t t a i n m a t u r i t y a n d harves ted w h e n 143 days old w e r e 
s ignif icant ly ta l le r t h a n p l a n t s harves ted a t 113 days h a v i n g 1 — 2 f lowers in 
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bloom a n d t h o s e in full b l o o m harves ted a t 123 days old . T h e yield of d r y f ib re 
was s ign i f ican t ly higher a t 123 days ( p l a n t s in full b loom) t h a n at 113 d a y old 
plants , h a v i n g 1—2 f lowers . A t the m a t u r i t y stage (143 d a y old p l a n t s ) the 
b a r k b e c a m e d r y and could ha rd ly be s e p a r a t e d f rom t h e wood. 
On t h e o ther hand , O S S E W A A R D E (1952) men t ioned t h a t for e s t i m a t i n g 
t h e best t i m e for harves t ing t h e varieties of J a v a group in Sou th Africa a n u m -
ber of i nd iv idua l plants h a d been marked a b o u t one week a f t e r the f i r s t f lowers 
were obse rved and their h e i g h t measured once a week. W h e n no f u r t h e r in-
crease in l e n g t h has been obse rved , h a r v e s t i n g can beg in . 
Materials a n d Methods 
In 1962 season an e x p e r i m e n t was held at t h e farm of I s t i tu to di Al levamento V e g e t a l e 
per la Cerealicoltura at Bologna I t a l y to i n v e s t i g a t e the effect of t i m e of harvesting o n the 
y ie ld of kenaf . Three dates of s o w i n g were used. T h e s e were April 2 7 , May 12 and M a y 27. A 
l ight argil laceous soil which h a d previously been p l a n t e d to wheat , p l o w e d to depth of 4 0 cm 
w i t h a tractor a n d harrowed t w i c e . The farm y a r d manure at the r a t e of 11 tons per acre was 
added to the l a n d before p lowing in August 1961. Mineral p h o s p h a t e containing 15 — 20 per 
cent P 2 0 6 at t h e rate of 325 k g t o an acre, and a m m o n i u m s u l p h a t e containing 21 per cent 
nitrogen at t h e rate of 130 k g t o an acre were s p r e a d in March 1962 . The field was la id to a 
randomized sp l i t plot design, w i t h t h e date of s o w i n g as main plots. T h e main plot w a s d iv ided 
into three spl i t p lo t s for the t i m e of harvesting. E a c h treatment w a s repl icated three t i m e s . The 
size of the sp l i t plot was 1/1400 acre (i.e. 8 rows of 20 cm and 2 m e t e r s long). A t a r a t e of 
14.28 kg/acre for fibre product ion , 13.6 grams e a c h plot was s e e d e d of kenaf seed v a r i e t y 
Tingo Maria. T h e planting d i s t a n c e s were 20 c m between rows a n d 5 c m between hi l ls i n the 
row. All p lots w e r e weeded three w e e k s after p l a n t i n g . 
The meteorological data dur ing the e x p e r i m e n t were: 
M o n t h 
T e m p e r a t u r e (C°) 
Precipitat ion 
in mm. 
M a x . M i n . Mean 
Apri l 18 .3 6 .1 12.25 89.2 
M a y 22 .4 8 .9 15.65 36.7 
J u n e 26 .2 14.7 20.5 64.2 
J u l y 28 .7 15.2 21.9 44.5 
A u g u s t 32 .4 18 .4 25.4 3.5 
S e p t e m b e r 26 .9 14 .3 20.7 14.5 
October 24 .1 12.7 18.4 10.3 
Harves t ing for fibre produc t ion was carried o u t for each date o f sowing at three in terva l s . 
T h e first h a r v e s t took place w h e n there were 2 — 3 f l o w e r s per plant i n b loom, the second w h e n 
t h e plants were in full bloom a n d the third h a r v e s t was done w h e n t h e colour of t h e lower 
capsules c h a n g e d from green t o y e l l o w . At every h a r v e s t the p lants were cut with a pair of 
scissors at g r o u n d surface and t h e c u t plants were t i e d in bundles a n d weighed. The h e i g h t of 
10 representat ive plants taken a t r a n d o m at each repl icat ion was recorded. The leaves t h e n were 
removed from t h e plants which w e r e set in zink t a n k s filled with s t a g n a n t water for re t t ing . 
F i f teen days l a t e r the retted s t a l k s were washed t o remove gum, t h e n the retted f ibres were 
stripped by h a n d and rewashed w i t h clean water, dr ied in the sun a n d t h e n weighed. All data 
were stat ist ical ly analyzed to d e t e r m i n e the s ign i f i cance of the d i f f erence between t h e m e a n 
va lues of the t r e a t m e n t . 
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Results 
Tab le 1 shows t h e d i f fe ren t ia t ion of f lowering a t each d a t e of sowing in 
1962 season. The p l a n t s of April 27 f lowered on A u g u s t 15 when t h e y were 110 
days old. On S e p t e m b e r 2 when t h e y were 128 d a y s old, the p l a n t s were in full 
b loom. On t h e p l an t s of May 12 t h e f i r s t flowers o p e n e d on Augus t 19 when t h e 
p l a n t s were 99 days old . On S e p t e m b e r 4 the p l a n t s were in full b l o o m and they 
were 115 days old. On Augus t 23 t h e p l a n t s of M a y 27 began f lower ing and t hey 
were 88 days old. T h e y were in ful l b loom on S e p t e m b e r 9 when t h e y were 105 
days old. No false s ter i le flowers a p p e a r e d in t h a t season. 
Table 1 
Staggering of the time of flowering during 1962 season 
D a t e of 
p lant ing 
D a t e of 
opening the 
flower 
1st 
A p p e a r a n c e of the 
f i r s t flower 
a f t e r planting 
April 27 August 15 110 days 
May 12 August 19 99 days 
May 27 August 23 88 days 
Height of plants. The t ime of harves t ing h a s affected s igni f icant ly t h e 
he igh t of the p l an t s . T h e mean h e i g h t of the p l a n t s a t the f i r s t ha rves t was 
164.9 cm, a t t h e second harves t w a s 188.4 c m a n d at the las t ha rves t t h e 
p l a n t s were 209.2 c m in height . T h e difference in height a m o n g t h e th ree 
ha rves t s was highly s ignif icant (Table 2). 
Table 2 
Mean height of the plants in cm as influenced by the time of harvesting 
Time of M e a n height of the 
harvest ing plants cm 
2 — 3 flowers in bloom  164.9 
Full blooming stage  188.4 
Maturity stage  209.2 
L.S.D. 5% level  3.3 
Green yield per acre. The m e a n weight of g r een stems has v a r i e d directly 
wi th t h e age of p l a n t s a t harves t . Harves t ing t h e p l a n t s a t t h e m a t u r i t y s tage 
gave 46,200 kg per acre . H a r v e s t i n g a t the ful l b looming stage t h e yield was 
41,300 kg per acre whereas the y ie ld was 28,840 k g per acre w h e n t h e p lan ts 
were harves ted a t t h e opening of t h e f i r s t f lower (Tab le 3). 
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Table 3 
Green weight in kg as influenced by time of harvesting 
Time of G r e e n yield in 
harves t ing k g per acre 
First harvest  28,840 
Second harvest  41,300 
Third harvest  46,200 
L.S.D. 5% level  3150.00 
Analys is of v a r i a n c e showed t h a t t h e yields a t t h e thi rd h a r v e s t (ma tu r i ty 
stage) a n d a t second ha rves t ( the fu l l blooming s tage) were m o r e signif icant 
t h a n t h a t of the f i r s t ha rves t . The d i f ference b e t w e e n the second h a r v e s t and 
the t h i r d harves t was also s igni f icant . 
Fibre yield per acre. The m e a n yield of dry f i b r e has var ied d i rec t ly with 
the age of p lan ts a t h a r v e s t . At t h e f i r s t harves t t h e p l a n t s yielded 1338.20 kg 
of d ry f i b r e per acre, a t t h e second h a r v e s t the p l an t s yielded 2304.40 kg of dry 
f ibre pe r acre and a t t h e last ha rves t t h e p lants gave 2504.60 kg of d r y f ibre per 
acre (Tab le 4). 
S ta t i s t i ca l ana lys i s showed t h a t t h e yield of d r y f ibre a t t h e l a s t harvest 
was s igni f icant ly h ighe r t h a n t ha t a t t h e second or a t t h e f irst h a r v e s t . There was 
also a s ignif icant d i f fe rence be tween t h e yield of t h e f i r s t and t h e second har-
vests . 
Table 4 
Mean fibre yield in kg per acre as influenced by time of harvesting 
Time of M e a n f ib re yield 
harves t ing i n k g per acre 
2 — 3 flowers in bloom  1338.20 
Full blooming stage  2304.40 
Maturity stage  2504.60 
L.S.D. 5 % level  89.60 
Discussion a n d Conclusions 
T h e effect of t i m e of harves t ing on the yield of kenaf was on ly invest igat-
ed in t h e season 1962. B o t h the green weight of t h e s t a lks and t h e d r y f ibre per 
acre t e n d e d to increase f r o m the t i m e of the first f lowers appea rance u p to the 
s tage of capsules m a t u r i t y . This m a y b e due to t h e con t inuous e longa t ion of t h e 
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p l a n t s unt i l t h e l a s t d a t e of h a r v e s t . The yield of dry fibre w a s s ignif icant ly 
h igher in the t h i rd h a r v e s t (at m a t u r i n g stage) t h a n in the f i rs t ( a t t h e beginning 
of f lowering) and t h e second (ful l blooming). H o w e v e r F E L I X ( 1 9 5 7 ) had n o t 
f o u n d a s ignif icant difference b e t w e e n the y ie ld of his last h a r v e s t (ma tu r ing 
s tage) and t h e t h i r d harves t (full blooming s t a g e ) . This m i g h t b e due to t h e 
f a c t t h a t F E L I X h a d separa ted t h e b a r k from t h e s t a lk s before r e t t i n g . Af ter t h e 
fu l l b looming s t age t h e bark b e c a m e dry and c o u l d hardly b e sepa ra t ed f r o m 
t h e wood, so mos t of t h e inner f i b r e might h a v e remained f i x e d t o the wood of 
t h e s tems . 
Al though q u a l i t y tests h a v e n o t been d o n e on the samples of fibres, ce r -
t a i n visual charac te r i s t i cs of t h e f ib res have b e e n noted . The f i b r e f rom p l a n t s 
h a r v e s t e d a t t h e a p p e a r a n c e of t h e f i r s t f lowers w e r e softer, b r i g h t e r and m o r e 
l u s t rous t h a n t h o s e p roduced f r o m t h e plants a t t h e second a n d t h e th i rd h a r -
ves t s , a l though t h e p lan t s were m u c h shorter . F i b r e s obta ined f r o m the p l a n t s 
a t t h e second h a r v e s t were of good quali ty a n d tal ler t han t h o s e of the f i r s t 
h a r v e s t bu t a l i t t le less silky a n d lus t rous . F i b r e s obta ined a t t h e last ha rves t s , 
a l t h o u g h the t a l l e s t of all, t h e y were dull, b r o w n , harsh and v e r y coarse. T h i s 
m i g h t be due to t h e encrust ing l ignin over the f i b r e in the l a te r s tages of g r o w t h 
( B I S W A S 1 9 3 5 ) or t o t h e increase of the s e c o n d a r y fibres in t h e s tems on ac-
c o u n t of t h e p r i m a r y fibres wh ich are m o r e glossy and f lex ib le (ARNO — 
BORSCHTSCHOWA 1 9 3 4 and C R A N E 1 9 4 7 ) . I t m i g h t be pointed o u t t h a t the b e s t 
t ime for ha rves t ing kenaf occurs dur ing the f u l l blooming s t a g e . 
These resul t s a re in accordance with the a fo re -men t ioned resu l t s by E V A N S 
( 1 9 1 7 ) , W A L T E R S ( 1 9 2 0 ) , I m p e r i a l I n s t i t u t e ( 1 9 3 0 ) E L - K I L A N Y ( 1 9 3 9 ) , 
E R G L E et al. ( 1 9 4 5 ) , D A V I D ( 1 9 4 8 ) , K O C H ( 1 9 4 8 ) , G A N S T A D et al. ( 1 9 5 1 ) , 
K O L B E ( 1 9 5 2 ) , S E A L E et al. ( 1 9 5 2 ) a n d F E L I X ( 1 9 5 7 ) . 
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CATALASE ACTIVITY OF THE SPEED 
AS AFFECTED BY ELECTRIC FIELDS 
B y 
J . P . M I H Á L Y F I , L . S E R F 
D E P A R T M E N T O F P L A N T P H Y S I O L O G Y , L. E Ö T V Ö S U N I V E R S I T Y , A N D D E P A R T M E N T O F 
M E C H A N I Z A T I O N , C O L L E G E O F H O R T I C U L T U R E A N D V I T I C U L T U R E , B U D A P E S T 
The e f fec t of homogeneous and inhomogeneous electric f i e lds of static character 
on maize, pea and cucumber seeds is discussed. In the case of maize and pea seeds the 
effect was n o t uniform because the trend of t h e ef fect changed also as a function of t h e 
passing-through period. Catalase activity of cucumber seeds w a s increased b y e v e r y 
treatment. 
Introduction 
Reviewing t h e l i t e r a tu re of the effect of electric f i e ld on plants we f i n d 
t h a t beside exper imen ta l r e su l t s showing economically s ignif icant s t i m u l a -
t ion f r e q u e n t l y damaging e f fec t s are r e p o r t e d b y research workers . 
In t h e expe r imen t of B U R K — N E L S O N (1964) t r e a t m e n t of d o r m a n t seeds 
wi th radio f r e q u e n c y electric field r e su l t ed in physiological , morphological 
a n d genetic changes . 
In t h e expe r imen t of O S T A P E N K O ( 1 9 6 3 ) electric f i e ld t r e a t m e n t w a s 
f avourab le b o t h for v i ta l i ty a n d fertil izing capac i t y of t h e pol len. 
The e f fec t of electric f ie lds on p l a n t s is explained b y P IROVANO ( 1 9 6 3 ) 
with the d i sp lacements of ions free or e a s y to release. According to M U R R 
( 1 9 6 3 , 1 9 6 4 ) t h e effect m a y be connected w i t h ionizat ion. Accumula t i on of 
ionizable sa l t s in a poisonous concen t ra t ion u l t i m a t e l y leads t o the d e h y d r a t a -
t ion of the p ro top l a sm. F u r t h e r , by the s t i m u l a t i o n of e n z y m e act ivi ty b e s i d e 
s t imula t ing t h e normal me tabo l i sm also a b n o r m a l me tabo l i c processes t a k e 
place more r a p i d l y . A t h i r d damaging e f f ec t may b e t h e o x i d a t i o n of 
enzyme molecules . 
In t h e p r e sen t pape r we endeavour t o cont r ibu te t o t h e s tudy of t h e 
quest ion w i th ou r da ta concern ing the e f f e c t on catalase enzyme a c t i v i t y of 
electric f ields. 
Materials and Method 
Exper iments were conducted wi th Mv 48 h y b r i d maize, pea a n d cucumber seeds t rea ted 
by the aid of a laboratory equ ipment with homogeneous and inhomogeneous electric f i e l d s of 
static character and 3 and 5 k V / c m potential gradient . The passing through period w a s 5 sec 
and in the case of 5 kV/cm also 10 sec, respectively. 
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The electronics of our equipment was a h igh voltage supply uni t functioning according 
to the impulse principle which could be adjusted f rom 1 to 30 kV. I t s material transporting 
implement was a mechanically v ibrated plate with adjustable number of strokes the incl inat ion 
of which could be regulated wi thout stages. 
As in the seeds treated the catalase enzyme ac t iv i ty in dry condit ion had not changed as 
compared with the control, catalase activity of samples taken from the seeds cut into pieces was 
determined in 24 replications after 24 hours of soaking. Determination of enzyme ac t iv i ty was 
carried out wi th the gasometric proceeding and instrument of FRENYÓ (1962). To characterize 
the activity the volume expressed in cu.mm of o x y g e n released from 1 per cent hydrogen pero-
xide solution in 1 minute by the amount of enzyme in the sample examined is given. The mean 
of the data of 24 replications w a s completed wi th the standard deviat ion calculated o n the 
basis of the formula 
fV V2 ( F G Ï ) 
Results and Discussion 
The e f f ec t of a homogeneous electric f ie ld of s ta t ic charac te r on m a i z e , 
pea and c u c u m b e r seeds is p resented in T a b l e 1. 
Table 1 
Effect of electric fields 
Trea tment 
c u . m m 0 , / m i n 
Maize P e a s C u c u m b e r 
Control 148.0 195.9 189.6 
± 7.7 ± 18.6 ± 8.8 
3 kV/cm 125.6 174.1 221.0 
5 sec ± 21.8 ± 16.5 ± 15.8 
5 kV/cm 130.3 178.6 264.6 
5 sec. ± 16.0 ± 15.3 ± 19.2 
5 kV/cm 176.1 210.6 358.7 
10 sec. ± 11.7 ± 14.0 ± 16.2 
In m a i z e and pea seeds the effect w a s of a u n i f o r m type . An e lec t r ic 
f ield of 3 a n d 5 kV/cm p o t e n t i a l gradient w i t h a pass ing- through p e r i o d of 
5 sec cons iderab ly d iminished enzyme a c t i v i t y as c o m p a r e d with the c o n t r o l . 
On the o the r h a n d 5 kV/cm electric field w i t h double, 10 sec pass ing- th rough 
period s t rong ly increased — in bo th p lan t s — catalase e n z y m e act ivi ty . 
In c o n t r a s t to the t w o previous crops ca ta lase ac t i v i t y of cucumber seeds 
was cons iderably increased b y all t r e a t m e n t s . The electr ic field of 5 k V / c m 
potent ia l g r a d i e n t with 10 sec pass ing- th rough period increased s ign i f ican t ly 
catalase a c t i v i t y of the t r e a t e d seeds also h e r e , similarly t o t h e case of m a i z e 
a n d peas, as c o m p a r e d w i t h t h e catalase a c t i v i t y of seeds t h a t had o b t a i n e d 
5 sec t r e a t m e n t . 
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Table 2 
Catalase activity 
Trea tmen t 
cu .mm 0 2 / m i n 
Maize P e a s Cucumber 
Control 148.0 195.9 189.6 
± 7.7 ± 18.6 ± 8 
3 kV/cm 127.7 193.5 219.4 
5 sec. ± 13.7 ± 19.9 ± 11.7 
5 kV/cm 130.0 172.2 226.2 
5 sec. ± 16.6 ± 20.6 ± 15.9 
5 kV/cm 174.3 207.2 288.3 
10 sec. ± 16.2 ± 17.3 ± 13.0 
The changes of catalase e n z y m e ac t iv i ty u n d e r the i n f l u e n c e of inhomo-
geneous field is i l lus t ra ted b y T a b l e 2; no essent ia l d i f ference was found be-
t w e e n the effects of homogeneous and inhomogeneous fields. 
F r o m t h e d a t a of the T a b l e s it appears t h a t the effect of an electric f ie ld 
on t h e catalase ac t iv i ty of seeds or , if enzyme ac t iv i ty is r e p r e s e n t e d as phys i -
ological index of metabol ism or biochemical processes, on b iochemica l processes 
preceding germina t ion , is no t u n i f o r m . The e f fec t is seen t o change also as a 
f u n c t i o n of t r e a t m e n t and pass ing- th rough pe r iod applied. T h e d a t a also p o i n t 
t o t h e fac t t h a t enzyme ac t iv i ty of various p l a n t species d i f f e r e n t l y responds t o 
t h e impac t . This is explained w i t h increased sensi t iv i ty of t h e i r metabol ism. 
Conclusions 
Upon t h e inf luence of e lectr ic field a change occurred in the ca t a l a se 
a c t i v i t y of t h e t r e a t e d seeds measu red a f t e r 24 hours of soak ing . The e f fec t 
was no t un i fo rm in the seeds of t h e various p l a n t species. I n t h e case of c u c u m -
be r seeds every t r e a t m e n t app l i ed increased ca ta l a se enzyme act iv i ty . The de-
gree of the e f fec t and in maize a n d pea seeds also its t r e n d depended on t h e 
pass ing- th rough period as well. 
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THE COMPLEX QUALITATIVE INDEX OF WHEAT 
By 
Z s . P O L L H A M M E R 
A G R I C U L T U R A L R E S E A R C H I N S T I T U T E O F T H E H U N G A R I A N A C A D E M Y O F SCIENCES, 
M A R T O N V Ä S Ä R 
The planimetric area of a curve composed of the indices of t en factors of m e r i t 
has been used to characterize all the qualities of winter wheat. The complex qual i tat ive 
index thus derived characterizes the complete q u a l i t y of the varieties wi th a single f i g u r e . 
Introduction 
I n H u n g a r y t h e qua l i ty of w h e a t var ie t ies a re judged in growing exper i -
m e n t s b y the va lues of f a r inographs , l abo rographs , the g lu t en test , Ze leny 
m e t h o d and tes t b a k i n g . As i t is generally k n o w n these m e t h o d s do not c h a r a c -
ter ize individual ly a n d cer ta in t h e factors of mer i t . The e x p e r t s agree t h a t 
t h e ful l qua l i ty of t h e wheat can be represented only by several detai l e x a m i n a -
t ions and the p r o p e r emphasis of these d a t a . T h e compar ison of the qua l i t i es 
of w h e a t var ie t ies is m a d e d i f f i cu l t b y the c i r cums tance t h a t each country u se s 
i ts own me thods fo r charac te r iz ing the d i f f e ren t qual i ta t ive fac to r s . 
B o t h in H u n g a r y and a b r o a d a t t e m p t s w e r e made to f i n d a be t te r w a y 
of charac ter iz ing t h e qual i ty of w h e a t by u s i n g factors of m e r i t . S C H N E L L E R 
( 1 9 5 9 ) for ins tance calculated t h e bak ing v a l u e of wheat f r o m t h e q u a n t i t y of 
wet a leurone and f r o m the expans iveness of t h e g lu t en with t h e a id of an empi r i -
cal f o r m u l a . B E L D E R O K — M E P P E L I N K — D E R U I T E R ( 1 9 6 0 ) use the specif ic 
sed imen ta t ion v a l u e calculated f r o m the ra t io of t h e Zeleny v a l u e and p r o t e i n 
for t h e same p u r p o s e . B R O U W E R ( 1 9 6 2 ) holds t h a t the q u a l i t a t i v e value u s e d 
earlier in G e r m a n y , which was ca lcula ted f r o m t h e wet a l eu rone content , t h e 
rising va lues and t h e Zeleny v a l u e are i n a d e q u a t e f o r j u d g i n g complex q u a l i t y 
according to r ecen t experience. I n cont ras t t o this v iew B O S E N S T I E L — 
R U N D F E L D T ( 1 9 6 3 ) r ega rd the complex selection index received f rom the s a m e 
va lue as sui table fo r the same purpose . Since 1962 the F e d e r a l Republic o f 
G e r m a n y has j u d g e d on the basis of B H O D W E K ' S ( 1 9 6 2 ) opinion t h e qual i ty o f 
t h e var ie t ies of off icial va r ie ty t r ia l s not by a q u a l i t y index b u t according t o 
t h e d a t a of the Ze leny value, t e s t va lue , c rude p r o t e i n content a n d test b a k i n g . 
T h e d i f ferent qua l i ty indices are ca lcu la ted with the he lp of empir ica l 
fo rmulae . I S E N B E C K — R O S E N S T I E L ( 1 9 5 0 ) for i n s t a n c e de te rmine all the q u a l i t y 
indices (die Gesamtgü tezah l = GGZ) by m u l t i p l y i n g the T e s t z a h l by 50, t h e 
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Quellzahl b y 100 and the w e t aleurone c o n t e n t by 25, t h e n adding u p these 
products . T h e "bak ing w h e a t index" (Backweizen index = B W I ) of J A H N — 
D E E S B A C H — W E I P E R T ( 1 9 6 6 ) is ca lcu la ted wi th the he lp of the fol lowing for-
mula : c rude p ro te in con ten t -j- 2.5 X t h e r a t i o of the sed imen ta t ion i n d e x and 
t h e crude p r o t e i n of whole wheat . L E I N ( 1 9 5 7 ) , P O K O R N Y — B E C K ( 1 9 5 8 ) 
pointed ou t t h a t the size of t h e mul t ip l iers used in t h e fo rmulae were d i spu t -
able and n e e d e d to be modi f i ed . According t o F A J E R S S O N ( 1 9 6 4 ) even t h e resul t s 
of the b a k i n g t e s t s are alone insufficient f o r character iz ing t h e complex q u a l i t y . 
The p u r p o s e of our p r e s e n t e x p e r i m e n t s is to work ou t such a complex 
qual i ty i n d e x which alone c a n adequa te ly character ize complex qua l i t y . 
Material and Methods 
In order to determine the complex qua l i ty index we used the material of t h e variety 
trials of Mesch held at Tápiószele in 1964. The p l o t s of the variet ies in machine s o w n experi-
ments received t w o quintals of superphosphate, 1.3 quintals po tass ium salt and 1.7 quintals 
Pétisó artificial fertilizers per cadastral hold (0.57 ha) . We used the v a l u e s of ten qua l i ty testing 
methods for the characterization of the quality of t h e varieties. These are as follows: 
1. The q u a n t i t y of crude prote in was de termined by KOVÁCS according to the standard 
specification M N O S Z 6367 — 53. 
2. The w e t aleurone c o n t e n t was done according to GRUZL (1936) with gluten washing. 
3. The Zeleny value was determined according to ZELENY'S (1947) description. 
4. The BELREDOK — MEPPELINK — DE RUITER (1960) process was used to de termine the 
ability to hold gas in reference to 2 g of polished farina. 
5. The farinographic va lues were determined b y Brabender ' s farinograph w i t h a 50 g 
cup according t o specification MNOSZ 6369 — 53. 
6. The v o l u m e of bread w a s determined in w a t e r according to the method of BELDEROK 
et al. (1960) worked out for microbread, while t e s t baking was done according to spec i f icat ion 
MNOSZ 6369 — 53. 
7. W a t e r absorption abi l i ty was determined wi th Brabender ' s farinograph in reference 
to a 500 cons i s t ency line. 
8. T h e rat io of bread f o r m was determined according to MNOSZ 6369 — 53 standard 
specification. 
9. The expansiveness of g lu ten was e x a m i n e d according to GRUZL (1936) a f ter a rest 
of one hour. 
10. T h e hul l content was determined by t h e IHRÁNYI (1963) quick method. 
Our severa l years of experimentat ion h a v e proven that every index of the t e n described 
properties c lear ly characterizes a particular fac tor of merit in the qual i ty of wheat varieties. 
The higher v a l u e s of the first s e v e n qualities i m p l y a better quality therefore in the f i gure their 
values were represented starting out from the centre with increasing graduation. On the other 
hand the increase of the ratio of bread form, the v a l u e s of gluten expansiveness and hul l content 
imply a lower quality (POLLHAMER 1965). Therefore the values of these properties were repre-
sented with decreasing graduation beginning at t h e centre of the f igure and also w i t h different 
colours. The planimetric area of the polygon ga ined when joining the values characterizes with 
a single c o m p l e x quality index t h e complete q u a l i t y of the variety. A t the same t ime t h e figure 
well represents the dimension of the individual fac tors of quality and their interrelation. Thus 
in the format ion of the size of the complex qual i ty index , i.e., in t h a t of the area of the polygon, 
every examined factor participates to a degree corresponding to i t s significance. T h u s every 
possible methodological error fal l ing upon the particular factors of merit is reduced b y a mul-
tilateral examinat ion . 
Acta Agronomica Academiae Scientiarum Hungaricae 16. 1967 
T H E C O M P L E X Q U A L I T A T I V E I N D E X O F W H E A T 3 4 1 
Results and Discussion 
T h e examined variet ies were l isted in t h e o rde r of their qua l i t a t i ve va lues 
(Figs 1, 2, 3, and 4). T h e complex qua l i t y indices of the v a r i a n t s a re f rom 1 5 9 . 9 
t o 1 9 . 6 , t h u s t h e va r ia t ion r a n g e of the va r i e t i e s is great . Accord ing to t h i s 
m e t h o d of eva lua t ion among t h e Sovie t variet ies t h e f i rs t is Belocerkovskaja 198, 
t h e second is Bezostaja 1 and t h e t h i r d is Mironovskaja 808. T h e high complex 
q u a l i t y indices of t h e s e variet ies a re no t due to t h e outcome of t h e crude p ro t e in 
and we t aleurone q u a n t i t y being t h e per t inent va lues med ium, b u t mainly be-
cause of the i r b e t t e r t h a n average abi l i ty to hold gas , lower g lu t en expansiveness , 
good b r e a d ra t io f o r m and small hull con ten t . T h e Bezostaja 1 va r ie ty which 
s t a n d s second w i th an index of 149.8 occupied app rox ima te ly 50 — 55% of t h e 
growing area of w i n t e r wheat in H u n g a r y in 1965. I t deserves s epa ra t e men t ion 
t h a t among t h e e x a m i n e d 26 va r i e t i e s its hull c o n t e n t was lowes t . 
A similar t y p e was the Udvaros 8/55 b u t i t s hull c o n t e n t was essentially 
g rea t e r t h a n t h a t of t h e fo rmer . A m o n g the H u n g a r i a n var ie t i es the Bánkúti 
1201 has a complex qua l i ta t ive i n d e x of 109.9 a n d the Fertó'di 293 has an i n d e x 
of 106.5. Ro th var ie t i es have a h igher than average crude p ro te in and w e t 
a leurone conten t b u t their gas conta in ing ab i l i ty is relat ively low, their b r e a d 
f o r m ra t io and g lu t en expans iveness are high a n d the i r hull c o n t e n t is re la t ive ly 
h igh. T h e Fertődi 293 var ie ty is interest ing for a n addit ional r ea son : a l though 
its p ro te in con ten t is the h ighes t of 26 var ie t ies , i ts complex qua l i t a t ive v a l u e 
is only medium. Th i s proves t h a t t h e qua l i ty of varieties c a n n o t be j u d g e d 
mere ly on the basis of protein c o n t e n t . 
T h e complex qua l i ty indices of Branitzka Kolkunow, Etoile de Choisy, San 
Pastore and Jubilejna III are t h e lowest. Genera l ly speaking t h e values of t h e 
o the r qua l i t a t ive f ac to r s of m e r i t a re also the lowes t except in r egard to p r o t e i n 
c o n t e n t which is n e a r l y of m e d i u m value, b u t t h e other q u a l i t a t i v e values de-
g rade t h e general qua l i ty of t h e s e varieties. 
T h e da t a i nd ica t e t h a t t h e complex q u a l i t y of the i nd iv idua l var ie t ies is 
based on d i f fe ren t qua l i t a t ive componen t s . T h e curves of t h e best var ie t ies 
a p p r o a c h a circle, t h u s almost all of their q u a l i t a t i v e c o m p o n e n t s are of h ighe r 
t h a n average va lue . Compara t ive ly speaking a r a t h e r large n u m b e r of var ie t ies 
h a v e t o o low an ab i l i ty to hold gas , too high a g lu ten expans iveness and a h igh 
hull con ten t . 
W i t h the a id of the c o m p l e x qual i ty v a l u e one f igu re is sufficient f o r 
a d e q u a t e l y charac ter iz ing t h e complex qua l i ty of the var ie t ies . T h e visual f o r m 
of r ep resen ta t ion on the graph m a k e s it s imul taneous ly possible t o numer ica l ly 
c o m p a r e the ind iv idua l fac tors a n d to examine t he i r in te r re la t ion . Thus we c a n 
grasp t h e posi t ive a n d negat ive f ac to r s of t h e q u a l i t y of s tock improving. W i t h 
fu l l knowledge of these , we can proper ly select — for i m p r o v i n g qual i ty — t h e 
a d e q u a t e crossing pa r tne r s and c a r r y out the qua l i t a t i ve select ion of genera t ions 
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Belocerkovskoya 198 Bezostayo 1 
Udvaros 8/ 55 
139,8 119,8 110,4 110,0 
Fig. 1. Complex quality indices of winter wheat varieties. Martonvásár, 1965. 1. Crude protein, 
2. Wet aleurone, 3. Zeleny value, 4. Ability to hold gas, 5. Farinographic value, 6. Bread volume, 
7. Water absorption, 8. Rat io of bread form, 9. Expansiveness of gluten, 10. Hull content 
100,4 100,0 93,0 90,3 
Fig. 2. Complex quality indices of winter wheat varieties. Martonvásár, 1965. See Figure 1 
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Record Fertôdi 293 
Kecskeméti 388 Garant 
109,4 
Cenad 512 
106,5 
Autonomia 
Bánkúti 1201 
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Udvaros 8/47 Z.Jmperiál Cimarron 
89,4 89,3 79,9 
Pawnee Kecskemeti 175-198 Knox 
79,9 70,0 65,1 
Prof.Herman Sz. 
55,0 
Fig. 3. Complex quality indices of winter wheat varieties. Martonvásár, 1965. The same as 
Fig. 1 
Koz!ovec3 Braniizka Kolkunow Etoile de Choisi) 
1 , з о ^ з о о ^ о 4606 
Sn /- f \ 0 
70 4 i 
h 4 '-13 
4 9,9 49,9 39,7 
San Pastore Jubi/ejna III. 
20,9 19,6 
Fig. 4. Complex quality indices of winter wheat varieties. Martonvásár, 1965. The same as 
Fig. 1 
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of o f f s p r i n g . F u r t h e r m o r e t h e m e t h o d is s u i t a b l e f o r t h e e x a m i n a t i o n of t h e 
d i f f e r e n t t r e a t m e n t s o n q u a l i t y a n d f o r j u d g i n g q u a l i t y i n c a s e of a g r o t e c l i n i c a l 
e x p e r i m e n t s . 
C o n c l u s i o n s 
A p l a n i m e t r i c a r e a o f a p o l y g o n b a s e d o n c r u d e p r o t e i n , w e t a l e u r o n e , 
Z e l e n y n u m b e r , a b i l i t y t o h o l d g a s , f a r i n o g r a p h i c v a l u e , b r e a d v o l u m e , a b i l i t y 
t o a b s o r b w a t e r , r a t i o o f b r e a d f o r m , g l u t e n e x p a n s i v e n e s s a n d h u l l c o n t e n t h a s 
b e e n u s e d t o r e p r e s e n t t h e c o m p l e x q u a l i t y of 2 6 w h e a t v a r i e t i e s . T h e t h u s 
g a i n e d c o m p l e x q u a l i t y v a l u e w e l l c h a r a c t e r i z e s t h e o v e r - a l l c o m p l e x q u a l i t y . 
T h e f i g u r e s m a k e p o s s i b l e t h e c o m p a r i s o n of t h e d i f f e r e n t q u a l i t a t i v e f a c t o r s 
a n d t h e r e c o g n i t i o n o f t h e r e l a t i o n a m o n g t h e m . T h e c o m p l e x q u a l i t y v a l u e i n 
o u r c a s e r a n g e s b e t w e e n 1 5 9 . 9 a n d 1 9 . 6 T h e m e t h o d is e q u a l l y s u i t a b l e f o r 
d e t e r m i n i n g t h e c o m p l e x q u a l i t i e s o f i m p r o v i n g s t o c k a n d t h e v a r i e t i e s of a g r o -
t e c h n i c a l e x p e r i m e n t s . 
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ONTOGENETIC STUDIES ON T H E GROWTH AND 
DEVELOPMENT OF WESTERWOLDS RYEGRASS 
(LOLIUM MULTIFLORUM YAR. 
WESTERWOLDICUM, LAM.) 
AS A F F E C T E D BY CUTTING TREATMENT W H E N GROWN ALONE 
U N D E R F I E L D CONDITIONS 
By 
A L Y R A A F A T , A . A . E L - M O U R S I , S . H . E L - G H A Y A T Y 
FACULTY OF AGRICULTURE AIN SHAMS UNIVERSITY; FACULTY OF AGRICULTURE CAIRO 
UNIVERSITY, U. A. R. 
Uncut plants attained their maximum growth when inflorescenses tended to 
escape f rom their sheaths, and the rate of dry m a t t e r production was slow in the estab-
lishment period. Dry weight of leaves and stems was greatly reduced by cutting, and 
tha t of stubbles declined suddenly after cutting. Values of total dry weight of the p lan t 
after cutting were about one sixth of the maximum value given by the uncut plant. 
Total productivity of the dry weight of leaves of the cut plants exceeded the d ry 
mat ter production of leaves of the uncut plants, th is was reversed in the stems. Applica-
tion of cutt ing t reatment for Westerwolds ryegrass generally lowered the total pro-
ductivity of the whole plant when compared wi th the dry mat ter production of the 
uncut plant . 
Int roduct ion 
Westerwolds ryegrass (Lol ium multiflorum va r . Westerwoldicum L a m . ) 
is one of t h e mos t i m p o r t a n t p a s t u r e species k n o w n abroad. I t h a s been recen t ly 
in t roduced to t h e U . A. R. in an a t t e m p t to inc rease the fo rage yield of E g y p -
t i an clover and to improve its qua l i t y when b o t h are used in a grass- legume 
mix tu re . 
The effect of cu t t i ng t r e a t m e n t s on t h e h e r b a g e yield of Lolium species 
a n d o ther grasses has been a m o n g the main p o i n t s of inves t iga t ion s tud i ed . 
R O B E R T S — H U N T (1936) found t h a t root g rowth of Lolium perenne and Phleum 
pratense was checked b y all t ypes of cu t t ing a n d t h e a m o u n t of t h e check depend -
ed on t h e sever i ty of cu t t ing . T h e check of r o o t growth was of three k i n d s : 
check in weight , check in a c t u a l growth, a n d seasonal check in growth r a t e . 
T h e y ind ica ted t h a t shoot yield was seriously a f f ec t ed by v a r y i n g the level a t 
which cuts were m a d e and b y t h e f requency of cu t t i ng . 
W E I M A N N (1943), worked on Transvaa l High-ve ld , r e p o r t e d t h a t d a m a g e 
done to t h e p l a n t s b y f r e q u e n t defoliat ion was associated w i t h cor responding 
reduct ions in t h e root -weights a n d depletion of r o o t reserves. 
M I T C H E L L ( 1 9 5 4 ) , worked on shor t - ro ta t ion a n d perennial ryegrass , f o u n d 
a reduct ion in t h e weight of t i ssue formed fol lowing defoliat ion w h i c h is p r i m a r -
ily due to t h e decrease in q u a n t i t y of p h o t o s y n t h e t i c tissue. 
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M I T C H E L L — C O L E S (1955) found t h a t defol iat ion of sho r t - ro t a t i on rye-
grass, g r o w n in full l igh t , checked t i l l e r ing a li t t le b u t drast ical ly r e d u c e d the 
q u a n t i t y of tissue f o r m e d b y ind iv idua l tillers l a rge ly th rough r e d u c t i o n in 
size of t h e leaves being f o r m e d . 
T h e scope of the p r e s e n t work w a s to s tudy t h e d r y ma t t e r p r o d u c t i o n 
of Wes te rwolds ryegrass (Lolium multiflorum var . Westerivoldicum, L a m . ) and 
its response t o cut t ing t r e a t m e n t w h e n g rown alone u n d e r field condi t ions . This 
s tudy will enclose some f a c t s t ha t m i g h t b e i m p o r t a n t fo r studies dea l ing with 
in te rseeding this grass w i t h E g y p t i a n c lover (Trifolium alexandrinum). 
Materials and Methods 
This experiment was carried out at the end of November 1962 at the experimental farm 
of the Facu l ty of Agriculture Giza, U. A. R. 
Seeds of commercial Westerwolds ryegrass (Lolium multiflorum var. westerivoldicum. 
Lam.) were used. Six plots, each measuring 6 x 7 meters were planted at the end of November 
1962 at the r a t e of 24 lb/feddan. The experiment consisted of two treatments, cut and not cut. 
On December 30, 1962 a normal fertilizer of sodium nitrate (16 per cent N), and Calcium super-
phosphat (16 per cent P 2 0 5 ) was broadcast in t he experimental plots at the ra te of 200 : 100 
kg/feddan respectively. Other cultural practices were carried out in the usual way prevailing 
in the region. From 13th J a n u a r y , till 3rd of March, 1963 (the cutt ing date), samples of 10 
plants were taken at random weekly from each of the six plots. On the cutting date , when the 
plants reached a height of abou t 80 cm, three plots were cut to three inches. On March 10, 
1963, a week af ter cutting, samples of 30 plants were taken weekly f rom each t r ea tmen t till the 
end of the experiment. P lants of each sample were separated into blades and stems. Spikes 
were added to stems when they became available. The component parts of the p lants of each 
sample were then weighed a f te r drying in an oven a t 70°C for 48 hours and results were calcu-
lated in g rams per plant. 
Results and Discussion 
A) Dry weight of leaves. Resul ts concerning t h e effect of c u t t i n g on the 
average d r y weight of l eaves per p l an t a r e given in T a b l e 1. 
I t is c lear f rom t h e d a t a ob ta ined t h a t dry weigh t of leaves of t h e uncu t 
plants s t a r t e d to increase slowly till 17/2/63 and t h e n increased s t eep ly till it 
reached a p e a k of 1.4 g m / p l a n t on 17/3/63. Dry weight t h e n declined giving a 
value of 0 .73 gm/plant on 14/4/63. This decl ine might b e due to the h igh t emper -
ature p r eva i l i ng at this pe r iod . Ano the r p e a k (1.4 g m / p l a n t ) was t h e n ob ta ined 
in the n e x t sampling d a t e (flowering d a t e ) . This was fol lowed by a s h a r p decline 
till it r e a c h e d zero at t h e end of the e x p e r i m e n t , where leaves died o u t . 
T h e d r y weight of leaves was g r e a t l y reduced b y cut t ing. I t s t a r t e d to 
increase s lowly to reach a m a x i m u m of 0 .21 gm/p lan t agains t 1.4 g m / p l a n t for 
the u n c u t p l a n t . Dry w e i g h t then d id n o t show a n y considerable c h a n g e till 
5 / 5 / 6 3 a f t e r which it decl ined steadily t i l l t h e last s ampl ing date w h e r e leaves 
died ou t . T h e s e results a re in accord w i t h those o b t a i n e d by G R A B E R ( 1 9 3 1 ) , 
who ind i ca t ed t h a t r educ t ion of dry m a t t e r of Poa p ra t ens i s occurred b y cu t t ing 
was due t o reduct ion in p h o t o s y n t h e t i c o rgans of t h e p l an t s . Similar a p p r o a c h 
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Table 1 
Effect of cutting on the average dry weight (gm) of leaves, stems and whole plant of Westerwalds 
ryegrass in the successive sampling dates 
S ampling 
dates 
Average dry weight 
of leaves 
gm/plant 
Average dry we igh t 
of s tems 
gm/p lan t 
Average to ta l d ry 
weight of t he p lant 
gm 
N o t c u t Cu t Not cu t C u t Not c u t Cu t 
1 3 / 1 / 1 9 6 3 0 . 1 0 0 . 0 5 — 0 . 1 5 — 
2 0 / 1 0 . 2 3 
— 
0 . 1 2 
— 
0 . 3 5 
-
2 7 / 1 0 . 2 2 — 0 . 1 2 — 0 . 3 4 — 
3 / 2 0 . 3 5 
— 
0 . 2 0 — 0 . 5 5 — 
1 0 / 2 0 . 3 5 — 0 . 2 3 — 0 . 5 8 — 
1 7 / 2 0 . 3 3 
— 
0 . 2 6 — 0 . 5 9 — 
2 4 / 2 1 . 0 0 — 0 . 8 3 — 1 . 8 3 — 
3 / 3 1 . 2 5 0 . 0 0 1 . 5 5 0 . 9 3 2 . 8 0 0 . 9 3 
1 0 / 3 1 . 3 0 0 . 0 7 1 . 5 5 0 . 3 2 2 . 8 5 0 . 3 9 
1 7 / 3 1 . 4 0 0 . 2 1 2 . 2 0 0 . 3 6 3 . 6 0 0 . 5 7 
2 4 / 3 1 . 0 0 0 . 2 0 1 . 9 0 0 . 5 7 2 . 9 0 0 . 7 7 
3 1 / 3 0 . 6 8 0 . 2 1 1 . 4 2 0 . 3 9 2 . 1 0 0 . 6 0 
7 / 4 0 . 8 5 0 . 2 0 1 . 9 0 0 . 3 5 2 . 7 5 0 . 5 5 
1 4 / 4 0 . 7 3 0 . 1 2 2 . 5 8 0 . 3 0 3 . 3 1 0 . 4 2 
2 1 / 4 1 . 4 0 0 . 1 7 3 . 0 0 0 . 4 0 4 . 4 0 0 . 5 7 
2 8 / 4 0 . 5 0 0 . 1 5 2 . 9 0 * 0 . 4 1 3 . 4 0 0 . 5 6 
5 / 5 0 . 3 0 0 . 1 0 1 . 7 2 0 . 4 4 * 2 . 0 2 0 . 5 4 
1 2 / 5 0 . 2 6 0 . 0 5 1 . 8 8 0 . 4 0 2 . 1 4 0 . 4 5 
1 9 / 5 0 . 0 0 0 . 0 0 2 . 4 9 0 . 4 9 2 . 4 9 0 . 4 9 
2 6 / 5 0 . 0 0 0 . 0 0 1 . 3 8 0 . 4 8 1 . 3 8 0 . 4 8 
2 / 6 0 . 0 0 0 . 0 0 1 . 1 7 0 . 4 4 1 . 1 7 0 . 4 4 
* Weight of spikes was added to the dry weight of stems from this sample till the 
end of the experiment. 
was r e p o r t e d by M I T C H E L L (1954), and M I T C H E L L — C O L E S (1955), on shor t -
r o t a t i o n ryegrass. 
B) Dry weight of stems. T a b l e 1 shows t h e e f fec t of cu t t i ng on t h e d r y 
weight of s t e m s i n g m / p l a n t . I t i s c lear f r o m the d a t a ob ta ined t h a t d ry weight of 
s tems of uncu t p l a n t inceased slowly in the e s t ab l i shmen t per iod of t h e p l a n t 
reaching 0.33 g m / p l a n t on 17/2/1963 (nearly 11 weeks a f t e r sowing). D r y weight 
t h e n increased s h a r p l y giving a v a l u e of 2.20 gm on t h e middle of March. H igh 
t e m p e r a t u r e occurred a f t e r this s a m p l i n g date, r e d u c e d dry weight of s tems to 
1.42 g m / p l a n t at t h e end of March . Dry weight t h e n recovered to reach a 
m a x i m u m value of 3 .0 gm/plant o n t h e f lowering da t e (21/4/63). The rea f t e r , 
d ry we igh t declined t o 1.72 gm; t w o weeks a f te r f lower ing . This decline migh t 
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b e a t t r i b u t e d t o t h e effect of f lower ing which consumed food reserves of t h e 
p l an t s . L O E H W I N G ( 1 9 4 0 ) has worked on hemp , beans , and o t h e r herbaceous 
p l a n t s and h a s indica ted t h a t mobi l iza t ion of reserves begins w i t h f lower for-
ma t ion r a t h e r t h a n wi th f ru i t ing . This is a p p a r e n t l y a p repa ra t ion f o r t h e imme-
d i a t e and la rge resp i ra to ry d e m a n d s of f lowering itself as well as fo r t h e heavier 
nu t r i en t d e m a n d s of f ru i t en l a rgemen t . T h e same a u t h o r also f o u n d t h a t high 
r a t e s of r e sp i ra t ion dur ing t h e f lower ing phase t empora r i ly dep l e t ed carbo-
h y d r a t e reserves . 
The decl ine not iced a f t e r f lower ing was followed b y an increase reaching 
ano the r p e a k of 2 . 4 9 gm/p lan t on 1 9 / 5 / 6 3 where grains were nea r ly fully 
developed b y t h i s da te . This increase in t h e d ry weight of s tems (plus spikes) 
was associated w i th a corresponding decrease in d r y weight of leaves which 
t e n d e d to die o u t dur ing t h e same per iod . Such observa t ion migh t b e due to a 
t rans loca t ion of var ious cons t i tuen t s f r o m leaves to s tems w h e r e t h e y were 
ut i l ized ma in ly b y the developing seeds. Similar approach was r epor t ed by 
A Y R E S ( 1 9 3 6 ) , w h o found t h a t d ry m a t t e r of dead cane leaves w a s found to 
con ta in m u c h lower concent ra t ion of nu t r i en t s (K a n d P) t h a n t h a t of green 
leaves. He conc luded t h a t these n u t r i e n t s had mig ra t ed f rom t h e leaves back 
t o t h e stalk b e f o r e the leaves b e c a m e physiologically inact ive. 
F rom t h e May 19, 1963 onwards t h e d ry weight of s tems d r o p p e d till t he 
e n d of e x p e r i m e n t as p lan t t ended to die ou t and t h e seeds were easi ly shat tered 
( H U G H E S et al. 1 9 5 3 ) . Cut t ing reduced d r y weight of s tubble f r o m 0 . 9 3 gm to 
0.32 gm/p lan t a week af te r cu t t i ng ; one f i f t h as m u c h as t h a t of t h e u n c u t plant 
(1.55 gm) on t h e same da te . This d rop is in teres t ing since it showed t h a t t h e 
s to red food m a t e r i a l decreased owing to i ts u t i l iza t ion in the f o r m a t i o n of new 
t issues as well as in respira t ion. Moreover , th is migh t also indicate t h a t the r a t e 
of food reserves consumpt ion exceeded to a grea t ex ten t the r a t e of those 
b r o u g h t f r o m t h e pho tosyn the t i c ac t i v i t y of t h e negligible leaf a r ea lef t a f te r 
cu t t i ng . A f t e r t h i s drop d ry weight t h e n recovered reaching a m a x i m u m of 
0 . 5 7 gm/p lan t on 2 4 / 3 / 6 3 agains t 1 . 9 gm for t h e u n c u t p lan t on t h e same date . 
The rea f t e r , d r y weight declined slowly reaching a m i n i m u m of 0.30 gm in t h e 
middle of Apr i l 1963, and t h e n did n o t show any considerable c h a n g e till t he 
end of the e x p e r i m e n t . The f lower ing of t h e cut p l a n t s which s t a r t e d a week 
l a t e r was v e r y weak when compared w i th t h a t of t h e uncu t p l a n t s , and hence 
d id not show a n y effect on t h e d r y weigh t of t h e s t ems of the t r e a t e d p lants . 
C) Total dry weight of the plant. I t is shown f r o m the da ta concern ing t h e 
effect of c u t t i n g on the to t a l d ry weight of Westerwolds ryegrass p l a n t (Table 1 ) 
t h a t the t r e n d of the to ta l d ry weight of t h e whole p l a n t was t h e r e su l t an t of 
t h e behaviour of i ts componen t p a r t s . T h e d ry weight of the uncu t p l a n t s tar ted 
t o increase g r a d u a l l y bu t slowly dur ing t h e es tab l i shment period ti l l t h e 17th 
of Febr . 1963 w h e r e value was 0.59 g m / p l a n t . Dry weight then increased steeply 
t o reach a p e a k of 3.60 gm a m o n t h l a t e r (17/3/63). T h e value of t o t a l d r y weight 
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t hen declined sharply, d u e t o high t e m p e r a t u r e prevai l ing a t t h a t t ime t o reach 
2.10 g m / p l a n t a t the end of March. In t h e following t h r e e sampling da t e s , t o t a l 
d ry weight recovered showing a sudden increase r each ing a m a x i m u m of 4.40 
gm/p lan t on t h e f lower ing da te (21/4/63). This i n d i c a t e d t ha t Wes te rwolds 
ryegrass p l a n t a t t a ined i t s m a x i m u m g r o w t h when inflorescences t e n d e d to 
escape f r o m the i r shea ths . Similar conclusion has been ar r ived at b y S T A P L E -
DON (1924), in his work on t h e seasonal p roduc t iv i t y of some herbage grasses. 
W i t h i n t h e fo r t n igh t a f t e r f lower ing t h e dry w e i g h t of the whole p l an t 
declined s h a r p l y to r each 2 . 0 2 gm on 5 / 5 / 6 3 . This decl ine might be a t t r i b u t e d 
to the sequence of physiological events w h i c h accompanies flowering or an the -
sis. In th is respect the f i n d i n g s of L O E H W I N G ( 1 9 4 0 , 1 9 5 3 ) indicated t h a t f lower-
ing was accompanied b y a h igh rate of resp i ra t ion w h i c h temporar i ly dep le t ed 
c a r b o h y d r a t e reserves. Moreover , p lan ts b y this stage s h o w apparent r educ t ion 
in absorp t ion b y roots a n d an internal s h i f t in water b a l a n c e followed in t u r n 
by al tered t rans loca t ion a n d redis t r ibut ion of nu t r i en t s . F r o m 5 / 5 / 6 3 t h e dry 
weight of t h e whole p l a n t increased to r e a c h 2 . 4 9 g m / p l a n t on 1 9 / 5 / 6 5 where 
seeds were near ly fully deve loped by th i s d a t e . T h e r e a f t e r , d ry weight decl ined 
sharply till t h e end of t h e exper iment as p lan t t e n d e d t o die out a n d seeds 
were easily sha t te red ( H U G H E S , et al. 1 9 5 3 ) . 
C u t t i n g has grea t ly reduced the t o t a l dry weight of the p lan t . A week 
af ter c u t t i n g value d r o p p e d to 0.39 gm agains t 2.85 g m in the u n c u t p l an t . 
This drop was explained a n d discussed be fo re in the r e su l t s of the dry we igh t of 
the s tems. T o t a l dry we igh t was then recovered increasing to reach a m a x i m u m 
of 0.77 gm on 24/3/63; a b o u t one f o r t h as much as t h a t given b y t h e non 
t r ea ted p l a n t on the s a m e da te . T h e r e a f t e r dry weight declined to 0.42 gm at 
the middle of April, i nc reased slightly in t h e next s a m p l e to reach 0.57 gm 
against 4.40 g, for the u n c u t p lant . Values t hen did n o t show any considerable 
change ti l l t h e end of t h e exper iment . 
Resu l t s of like c h a r a c t e r were r e p o r t e d by W E I M A N N (1943) in his work 
on t r a n s v a a l High-veld, w h o indicated t h a t f r equen t defoliat ion r e su l t ed in 
s imul taneous decline in t h e herbage y ie ld and c o n s e q u e n t reduct ion in the 
to ta l yields of nu t r ien ts in t h e herbage p e r uni t area. 
D) Total productivity of the cut plant. The to ta l p roduc t iv i ty of t h e dry 
ma t t e r of leaves , s tems, a n d t h e whole p l a n t of the cut t r e a t m e n t in compar i son 
with the d r y weights g iven b y the uncu t p l a n t is shown in Table 2. The d i f fe ren t 
componen t s of the cut fo l iage (leaves a n d stems) h a v e been s e p a r a t e d and 
weighed dr ied . These w e i g h t s have t h e n b e e n added t o t h e dry weight of leaves 
and s tems produced b y t h e cut plant on t h e successive sampl ing da tes . 
I t is clear f rom t h e general t r end of t h e total p r o d u c t i v i t y of d r y m a t t e r 
of the c o m p o n e n t p a r t s of t h e cut p l a n t t h a t while t o t a l p roduc t iv i ty of the 
leaves exceeded t ha t of t h e dry m i t t e r p roduc t ion of l eaves of the u n c u t p lan t , 
this was reversed in t h e s t ems . This m i g h t be due t o : (1) util ization of a good 
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Table 2 
Average total productivity of dry matter of the component parts of the cut plant* of Weslerwolds 
ryegrass compared with the corresponding dry weights given by the uncut plant 
Sampling 
da tes 
Average d ry we igh t 
of leaves 
gm/p lan t 
Average d r y weight 
of s t ems 
g m / p l a n t 
A v e r a g e to ta l dry 
weigh t of the plant 
g m 
Not cu t c u t ( T . p.) Not c u t 
c u t 
(T. p.) N o t c u t 
cut 
(T.p . ) 
10/3/63 1.30 1.32 1.55 0.94 2.85 2.26 
17/3 1.40 1.46 2.20 0.98 3.60 2.44 
24/3 1 . 0 0 1.45 1.90 1.19 2.90 2.64 
31/3 0.68 1.46 1.42 1.01 2.10 2.47 
7/4 0.85 1.45 1.90 0.97 2.75 2.42 
14/4 0.73 1.37 2.58 0.92 3.31 2.29 
21/4 1.40 1.42 3.00 1.02 4.40 2.44 
28/4 0.50 1.40 2.90** 1.03 3.40 2.43 
5/5 0.30 1.35 1.72 1.06** 2.02 2.41 
12/5 0.26 1.30 1.88 1.02 2.14 2.32 
19/5 0 . 0 0 1.25 2.49 1.11 2.49 2.36 
26/5 0 . 0 0 1.25 1.38 1.10 1.38 2.35 
2/6 0 . 0 0 1.25 1.17 1.06 1.17 2.31 
* Average initial dry weight of the cut "foliage = 1.87 gm/plant (leaves 1.25, s tems 
0.62 gm/plant). 
** Dry weight of spikes was added to the dry weight of stems from this sample till t h e 
end of the experiment. 
deal of food reserves of the s t u b b l e a week a f t e r cut t ing in bu i ld ing up n e w 
pho tosyn the t i c t i ssues as well as in respirat ion. (2) The initial we igh t of leaves 
ob t a ined f rom t h e cu t foliage of t h e p lant was near ly twice as much as t h a t 
g iven b y the i r s t ems , and (3) t h e d r y weight of leaves of t h e u n c u t p lant d id 
n o t show any considerable increase af ter 3/3/1963 (cutt ing d a t e ) while t h a t of 
t h e i r s tems was n e a r l y doubled in t h e later s t ages of growth. 
The t r e n d of t h e to ta l p r o d u c t i v i t y of d r y m a t t e r of the w h o l e p lant in t h e 
c u t t r e a t m e n t w a s t h e resu l tan t of the behav iou r of its c o m p o n e n t par ts . T h i s 
t o t a l p r o d u c t i v i t y was generally reduced when compared wi th t h e dry m a t t e r 
p roduc t ion of t h e u n c u t p lan t . Va lues of the f o r m e r did no t exceed 2.64 g m / 
p l a n t against a m a x i m u m of 4.40 g m reached b y t h e uncut p l a n t . Thus , it m a y 
b e concluded t h a t application of cu t t ing t r e a t m e n t for Wes te rwolds ryegrass 
h a s generally t e n d e d to lower t h e t o t a l p r o d u c t i v i t y of dry m a t t e r of the p l a n t . 
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A NEW DAMAGE CAUSED TO MAIZE 
BY OSCINELLA FRIT L. AND 
ELACHIPTERA CORNUTA FALL. 
By 
B . D O L I N K A , A . D E L Y 
A G R I C U L T U R A L R E S E A R C H I N S T I T U T E O F T H E H U N G A R I A N A C A D E M Y O F SCIENCES, 
M A R T O N V Á S Á R ; P L A N T P R O T E C T I O N I D E N T I F I C A T I O N G R O U P , B U D A P E S T 
A damage unknown u p to now, stem ro t caused by Оscinella frit and Elachiptera 
cornuta Fall, has appeared on maize. 
According to our examinations E. cornuta is a secondary pest of maize infecting 
only damaged plants. Ef fec t ive damage observed on plants infected to 15 per cent on 
the average is economically insignificant. In lines and hybrids susceptible to f r i t f ly the 
secondary damage done b y E. cornuta Fall, deserves a t tent ion. 
Introduction 
On A u g u s t 13, 1965, a rap id ly sp read ing disease u n k n o w n to t h e agro-
nomis t s was repor ted to t h e Agricul tural Research I n s t i t u t e in M a r t o n v á s á r 
b y the Coopera t ive F a r m " P e t ő f i " in N a g y k o r p á d . 
Visi t ing t h e spot i m m e d i a t e l y we es tab l i shed af ter t h o r o u g h inves t iga t ion 
t h a t t h e d a m a g e was no t of f unga l origin b u t due to s o m e sort of insec t . I n 
1965 a s imilar damage was observed b y N . H O F F M A N in Mezőhegyes a n d J . 
B O Z A I in Kenderes (verbal communica t ion ) . 
J E R M Y ( 1 9 6 0 ) was t h e f i r s t to r e p o r t on damage b y f r i t f ly on y o u n g 
maize p l an t while D O L I N K A — M A N N I N G E R ( 1 9 6 2 ) repor ted o n combined d a m a g e 
b y f r i t f ly a n d maize s m u t a n d on resis tance of lines and h y b r i d s to fr i t f l y . T h e 
damage b y t h e f r i t f ly occu r r ing repea ted ly yea r by y e a r m a d e it necessary to 
ex tend research work on re s i s t ance as a r e su l t of which a t p r e s e n t we are b e t t e r 
in fo rmed on t h e possibilities of controll ing t h e pest . The s a m e cannot be s t a t e d 
so unequivoca l ly on E. cornuta on the b io logy and ecology of which as wel l as 
on its economic significance n o t only f ew l i te ra ry da t a a r e available b u t t h e 
exis t ing ones a re ra ther con t r ad i c to ry . I t h a s no t been e l u c i d a t e d so far w h e t h e r 
t h e species in question is d a m a g i n g p r i m a r i l y or secondar i ly . Therefore i t is 
i m p o r t a n t t o summarize op in ions concerning this s u b j e c t . 
The f i r s t relevant d a t a were suppl ied b y K R E I T E R ( 1 9 2 7 ) who r e g a r d e d 
E. cornuta as a p r imary pes t of cereals, in t h e f i rs t place of ba r l ey . According to 
B A L A C H O W S K Y — M E S N I L ( 1 9 3 6 ) it causes damages only secondar i ly , w h e n t h e 
p l a n t has a l r eady been i n f e c t e d by f r i t f l y . N E Y ( 1 9 5 9 ) r a n g e s E. cornuta to 
t h e saprophagous insects l iv ing on ro t t ing p lan ts , i.e. h e does not cons ider it 
as a pes t a t all. 
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D a m a g e done by E. cornuta on maize is mentioned f o r t h e first t i m e by 
S A P I R O ( 1 9 5 8 ) w h o charac te r izes the insect as a secondary pes t . According to 
C H Z H A O D Z J A N Y - M I N ( 1 9 5 8 ) E. cornuta is, however , one of t h e most i m p o r t a n t 
pes t s of maize which toge the r wi th the o t h e r species of c o r n flies may cause a 
d a m a g e a m o u n t i n g to 90 p e r cent in maize . Similar op in ion is professed b y 
T R A S E V I C H ( 1 9 5 8 ) s ta t ing t h a t the damage of E. cornuta is similar to t h a t of 
Fig. 1. After the secondary infection of the E. cornuta Fall, larva the apical leaves of the maize 
t u r n brown. Photo: Zs. Ludván 
t he fri t f ly . Observat ions a n d exper iments of VILKOVA (1962) demons t ra te t h a t 
E. cornuta is a secondary p e s t of cereals, maize and o t h e r crops which only 
infects p l an t s a lready d a m a g e d and beg inn ing to rot a n d therefore m a y be 
considered as saprophagous . 
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Material a n d Method 
The hybrid maize Mv 48 sown in 1965 in the cooperative fa rm of Nagykorpád was strong-
ly infected in the spring by f r i t f ly . Later most p lants overcame the infection. In t h e end of 
summer, however, E. cornuta on 15 — 20 per cent of the stand deposited its eggs on t h e scars 
caused by the fr i t f ly. As a consequence of the damage done by the developing eggs or l a rvae the 
apical leaves of the plant turned brown (Fig. 1). Above the ear pr imordium at the f i rs t node the 
maize broke in 4 — 5 days (Fig. 2) and fell on the ear th . The soil f r om the many leaf a n d tassel 
primordia offered a picture seen when the maize is headed (Fig. 3). Although on the infected 
plants the female inflorescence was of normal development one third of the assimilation surface 
Eig. 2. At the site of the infection the stalk breaks off while the female inflorescence remains 
intact. Photo: Zs. Ludván 
decayed. Above the ear primordium the internode began to rot in all infected plants a n d 5 — 35 
worms and pupae were found in it. Most of the larvae were in the liquefied tissues while the 
pupae in the par t between the dry stalk and the leaf sheath. Our f indings were corroborated by 
the related observations of NILKOVA (1962). 
A great amount on infected plants were brought into the laboratory to determine the 
species. 
In order to establish the damage ears were broken from 40 infected and 40 heal thy plants 
of the area in question after matura t ion and elaborated in the laboratory. Raw corn on t h e cob, 
dried and kernel yield, shelling ratio, moisture per cent and ear length were determined. Taking 
into account a 15 per cent average infection the effective damage was calculated. 
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Fig. 3. I n a few days the wil ted stalk falls on the earth. Photo : Zs. Ludván 
Results and Discussion 
The s w a r m e d out flies p roved to b e l o n g to two species: Elachiptera 
cornuta Fall, a g r e a t amount of which occurred in the mate r i a l while the o t h e r , 
Oscinella frit L . p layed a r a t h e r inferior p a r t . Such p h e n o m e n a , viz. t h e com-
b ined occurrence a n d damage of the two insec t s have been u n k n o w n up to n o w 
in Hungary . 
E. cornuta can be found everywhere in o u r fauna a rea . Detai led d a t a on 
i t s spreading w e r e published b y D R A S K O V I T S (1964). I ts s w a r m i n g period w a s 
established f r o m t h e mater ia l of the N a t u r a l History M u s e u m . The d a t a of 
collection are p re sen ted in a c o l u m n d i ag ram sys tem (Fig. 4) where the speci-
mens under t h e same da ta of collection f r o m various p rovenances c o u n t f o r 
a unique d a t a . 
On the b a s i s of the d i a g r a m E. cornuta appears to h a v e p robab ly severa l 
generations. F r o m the compara t ive ly few d a t a available we cannot y e t con-
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elude t h e n u m b e r of generat ions a l though t h e species in q u e s t i o n is — as ve r i -
f i ed b y the d i a g r a m — in t h e a i r t h roughou t t h e whole year a n d t h e peak of i t s 
swarming is in Apri l -May. D a m a g e done b y Oscinella frit a n d Elachiptera cor-
nuta is r ep resen ted in Table 1. 
F r o m t h e T a b l e it appears t h a t the pes t caused 14 per c e n t damage in t h e 
r a w corn on t h e cob and 11.67 pe r cent in d r y kernel y ie ld . O n the diseased 
p l a n t s the ears were generally smal ler and s o m e p rema tu re r ipen ing occurred 
wh ich was also shown by t h e lower mois ture p e r cent a t s n a p p i n g . D a m a g e 
m u s t have been caused in t h e f i r s t place by t h e 1/3 assimilat ion surface des t roy-
V! VII VIII I/ X/ XII 
Fig. 4. The developments of the f ly ing of Elachiptera cornuta Fall, in annual distribution. 
(On the horizontal axis the time is represented in a grouping per ten days while on the vertical 
axis the number of the proveniences) 
Table 1 
Developments of the damage by Oscinella frit L. and Elachiptera cornuta Fall, on maize in the 
cooperative farm "Petőfi" of Nagykorpád in 1965 
Yield analysis 
of hybr id Mv 48 
Healthy | Infected 
p l a n t 
Damage 
% 
Effec t ive 
loss of 
yield in % * 
Raw corn on the cob kg  0.243 ± 0.050 0 .209± 0.04 14.00 2.10 
Dry (14.5% moist, cont.) yield of corn 
on the cob kg  0.143 ± 0.020 0.127 ± 0.030 11.19 1.68 
Shelled corn of 14.5 per cent moisture 
content kg  0.120 ± 0.020 0.106 ± 0 . 0 3 0 11.67 1.76 
Corn to cob ratio, per cent  83.36 : 16.64 83.04 : 16.96 
Moisture content a t snapping, 
per cent  41.16 39.24 
Ear length cm  17.2 ± 3.0 16.4 ± 3.7 
* On the basis of 15 per cent average incidence. 
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ed before f lowering, s ince i t can be a s s u m e d t ha t po l l ina t ion would n o t have 
failed to occur even w i t h 50 — 60 per c e n t infection b e c a u s e 30—40 p e r cent 
hea l thy ma le flowers p r o d u c e enough po l len to fertilize t h e female inf lorescence 
of the whole s t and . In t h i s respect well k n o w n da ta a r e available f r o m hybr id 
maize seed produc t ion w h e r e the ma te rna l rows a m o u n t i n g to 2/3 are ar t i f ic ia l ly 
detasseled a n d the tassels of the 1/3 p a t e r n a l rows r e s u l t in sa t i s fac tory polli-
na t ion and normal yield. I n Mezőhegyes E. cornuta has in fec ted the suscept ib le 
M 14 line secondari ly t o 90 per cent . H e r e the s o u n d tassels deve loped on 
10 per cen t of the s t a n d d id no more secure enough pol len for po l l ina t ion . 
(Verbal communica t i on of H O F F M A N . ) 
The a b o v e da ta v e r i f y t ha t the e f fec t ive 1.76 p e r cent d a m a g e of E . 
cornuta on maize, is ins ign i f ican t and occurs only if on t h e plant a so-called 
p r imary pa ra s i t e , such as t h e fri t f ly r e f e r r e d to, has previous ly a p p e a r e d . In 
the suscept ible lines and h y b r i d s , however , t h e secondary damage by E. cornuta 
does deserve a t t en t ion . 
Conclusions 
In 1965 in N a g y k o r p á d , Kende re s and Mezőhegyes a new d a m a g e 
appeared on the maize p l a n t which h a d b e e n caused b y Oscinella frit L . and 
Elachiptera cornuta Fal l . 
In H u n g a r y , on y o u n g maize f r i t f l y infection h a s regularly occurred 
since 1959, which has, howeve r , been m o r e or less o v e r c o m e by t h e hybr ids . 
D a m a g e of E. cornuta occurred on t h e maize ind iv idua l s tha t h a d a l ready 
been previous ly infected b y the fr i t f l y . I t is charac te r i s t i c of t h e d a m a g e 
caused b y t h e la t ter t h a t t h e apical l eaves wilt and t u r n brown be fo re tassel 
emergence (Fig. 1). A b o v e t h e ear, at t h e f i r s t node t h e s t a lk rots off a n d falls 
on the e a r t h (Fig. 3). I n sp i t e o f t h a t t h e female inf lorescence of infec ted p lan ts 
normally develops and if enough pollen is available, fer t i l izat ion t a k e s place, 
and an economically ins ign i f i can t loss in yield arises ( T a b l e 1). 
On t h e basis of t h e f a c t s referred t o we consider E. cornuta Fall, as a secon-
dary pa ras i t e . I t s d a m a g e has a serious economic i m p o r t a n c e only u n d e r cool 
and ra iny env i ronmen ta l condit ions f a v o u r a b l e for f r i t f l y and other paras i t i c 
or pa thogenic agents on suscept ible m a i z e varieties. 
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COMPARATIVE EXAMINATION OF METHODS 
DETERMINING CATALASE ENZYME ACTIVITY 
By 
J . SZALAI 
CHAIR OF NURSERY GARDENS AT THE COLLEGE FOR HORTICULTURE AND VITICULTURE, 
BUDAPEST 
By way of permanganate ti trating, the gasometric method of FRENYÓ and with 
the Scheibler device we have determined, manometrically, the catalase enzyme act ivi ty 
in the leaves of apple varieties during vegetat ion. The three methods examined by us 
are suitable for measuring catalase act ivi ty change and might provide us wi th da ta 
concerning individual development and metabolism. We suggest the gasometric method 
of FRENYÓ for field measurements, because of i ts simpleness and as to the performance 
of reaction, it is more accurate than the two other methods. While working, the released 
oxygen volume which is brought about by the continuous decomposition of peroxide 
during reaction, can be read directly and the enzyme activity is easy to determine f rom 
a relatively small sample. The manometric determination of catalase activity performed 
by way of permanganate t i t rat ing method and with the Scheibler device, is suggested 
to be applied in laboratory. 
Introduction 
Agr icu l tu ra l technics of hor t i cu l tu ra l product ion c a n also be deve loped 
b y way of be ing well a c q u a i n t e d with t h e physiological propert ies of p l a n t s 
adap t ing to t h e la t te r t h e me thods of p roduc t i on techn ics . Merely b y agro-
technical m e t h o d s , w i t h o u t physiological knowledge, p roduc t iv i t y c a n b u t 
l i t t le be increased . 
T h u s , p rac t ice m u s t sense the aid of theory b y w a y of cha rac te r i s t i c 
indices. Su i t ab le theoret ical indices migh t b e some enzymes , too, since — be ing 
pa r t s of me tabo l i sm — t h e changes in t h e i r act ivi ty m i g h t indicate w h e t h e r 
t h e applied agrotechnology is advan t ageous or d i sadvan tageous for the m e t a b -
olism of t h e p l a n t or f ru i t t r ee , respect ively . 
According to B A R T E L ( 1 9 6 4 ) t he c a t a l a s e enzyme examina t ions a r e sui t -
able for giving early i n fo rma t ion on ce r ta in propert ies of l igneous p l an t s . Th i s 
concept is in good agreement with K O B E L ' S opinion ( 1 9 5 7 ) . " T h e wel l -known 
physiological phenomena a n d regulari t ies will aid f rui t g rower experts of u n d e r -
s tand ing t h e s y m p t o m s of life in f ru i t - t r ees . T h a t will enab le them to choose 
the r ight cu l t iva t ion m e t h o d applied a t p r o p e r t ime, a n d by doing so t h e y 
might help a n d improve t h e life of f ru i t t r e e s . " 
Fo r t h e de te rmina t ion of catalase e n z y m e , several methods h a v e been 
e labora ted ; t h e s u m m a r y of some of t h e s e is described herein. F E L F Ö L D Y 
(1957) measures the ca ta lase act ivi ty w i t h t h e improved p e r m a n g a n o m e t r i c 
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m e t h o d . He calls the a t t e n t i o n to the f a c t t h a t in his m e t h o d the ca t a l a se 
ac t iv i ty differs in t h e leaves of d i f ferent age, t o such an e x t e n t t h a t one c a n n o t 
use the same degree of d i lu t ion . 
Ins tead of t h e pe rmanganome t r i c m e t h o d s D R B O G L A Y (1957) prefers t h e 
iodometr ic m e t h o d . In his work published in 1959, he criticizes t h e methods u s e d 
u n t i l now fo r ca ta lase de t e rmina t ion . T h e n h e gives an expounding of t h e 
improved i o d o m e t r i c m e t h o d of his which b e i n g too l eng thy cannot be d e a l t 
w i t h here. K I N Z E L (1959) h a s de termined t h e catalase a c t i v i t y vo lumet r ica l ly 
a t 18—20° C, in t h e presence of 30 ml p h o s p h a t e buffer ( p H 7.4 and 50 ml 1 % 
H 2 0 2 for 200 g wet leaf-weight) . 
A new a n d appropr i a t e catalase d e t e r m i n a t i o n m e t h o d has been s u b -
m i t t e d by G A G N O N (1959) t h e po in t of wh ich is t h a t a p r o p e r f i l ter paper d isc 
impregna ted w i t h a catalase conta in ing press l iqu id , is p laced a t the b o t t o m of 
t h e vessel f i l l ed wi th h y d r o g e n peroxide so lu t ion . The l i f t ing power of t h e 
oxygen re leased, l i f ts the f i l t e r -pape r disc t o t h e surface of t h e vessel. T h e t i m e 
needed for t h e p a p e r disc be ing l if ted to t h e sur face is reg is te red . Linear cali-
b r a t i o n curve is obta ined b y represent ing t h e logar i thm of t i m e against e n z y m e 
ac t iv i ty . We w a n t to point o u t , however, t h a t of the respec t ive l i t e ra tu re we 
m u s t be c o n t e n t wi th giving only the mos t necessary ones. W e are also a w a r e 
of the fact t h a t in the m e a n t i m e some m e t h o d s have been improved , a l t e red o r 
used in several var ia t ions . 
Materials and Method 
Catalase act ivi ty measurements were made wi th three methods during vegetat ion, 
beginning on May 25 and being repeated on 13 occasions up to October 12 with two year-old 
EM IV. apple rootstock and own root Starking var ie ty . In general, samplings were made every 
10 — 13 days. 
In our experiments we have examined the catalase activity of the foliage leaf samples. 
The reason why leaf samples had been chosen was t h a t leaves were easily accessible for sampling. 
For measurings leaf sample was always taken in the morning a t 6.30 a. m. in Soroksár. 
The comparative measurings of methods have been performed at the Chair of Nursery Gardens 
a t the College of Horticulture and Viticulture on the days of examination, always between 9 
a. m . to 2 p. m. The leaf samples gathered at 6.30 a. m. , have been put into a polyethylene plas-
tic-bag and cooling satchel then brought in the labora tory for being examined. In the case of the 
Frenyó — Scheibler methods measurements have been made in 5 — 5 repetitions per each leaf-
level while wi th the permanganate ti trating method 3 repetitions have been made a t each 
leaf-level. (One repetit ion with f ive t i trating parallels.) On the next day examinations have been 
made similarly, always with the o ther variety (own roo t Starking). 
Of the methods known f rom literature we have selected the following ones taking in to 
consideration t he devices, work-requirements and react ion time, — in order to choose, on the 
basis of the resul ts , those most sui table for measurements on the field. 
1. Permanganate t i t rat ing method 
After Bach-Oparin (cit: BELOSERSKI — PBOSKURJAKOV 1956) this has been applied wi th 
following al terat ion: 
2 g of leaves have been ground with 20 ml distilled water and then centrifuged. Af te r 
centrifuging the supernatant i.e. the leaf extraction was poured in a clean, empty t es t - tube . 
After this we measured 5 ml distilled water into ano ther empty flask and then 1.5 ml 1 per cent 
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H 2 0 2 solution. Thereafter 2 ml of the leaf-extract was added. Exac t ly at that time, t he stopper 
clock was s tar ted and time was checked every second; when 5 minutes had elapsed 2.5 ml 10 
per cent H 2 S 0 4 was added. The mixture thus obtained was ti trated for 30 sec. with 0.1 n. K M n 0 4 
up to the remaining pink, and then the decreased KMn0 4 was read in ml. When examining 
the control, we acted as before with the exception that the 2 ml were taken f rom the leaf-
extraction tha t had previously been boiled for 30 minutes and thus killed off. While examining 
each variety, we have performed three repetitions a t each leaf-level of a single shoot of trees and 
five t i trat ion parallels at each repetition. 
2. Manometric determination with the aid of the Scheibler-device 
( F R E N Y Ó - S Z A L A I 1 9 6 2 ) 
From the leaf to be examined we have measured 1 g and rubbed it to a fine pu lp with a 
small amount of quartz sand and 20 ml distilled water . In the device water-level was adjusted 
to О and the exit taps were closed. To the rubbed material 5 ml of 1 per cent H 2 0 2 was pipet ted; 
simultaneously we started the stopper clock and began to shake t he vessel in a manne r that 
the rubbed material should get well mixed with the peroxide. The catalase enzyme decomposes 
the peroxide and the developing quanti ty of О2 is read on the manometer in ml every minute. 
The measuring has been continued for 5 minutes with five repeti t ions at each leaf-level, of a 
single shoot of trees. 
3. Gasometric method 
( F R E N Y Ó 1 9 6 2 ) 
By way of the gasometric method and device, respectively, according to the Hungar ian 
Patent FE-542 the catalase enzyme activity can be measured quickly and accurately no t only 
under laboratory conditions bu t also in the field, in the nearest vicinity of plants. The device 
consists of two par ts : the recipient of a volume of about 3 ml; one end is ground and on one side 
a small widening-out is visible. Here will the small sample be placed. The other p a r t of the 
device is a calibrated glass-tube with an inner diameter of 2 mm one end of which is ground. 
Into the recipient 1.5 ml of 1 per cent H 2 0 2 will be poured drop by drop with a dropper . In 
the protruding par t of this device a leaf-sample wi th statistically identifical surface had been 
placed. Enzyme activity is displayed by the scar-surface of the disc cut out f rom the leaf. 
When the sample and the reagent meet, we s tar t the stopper clock and , through mild shaking, 
there begins the decomposition of peroxide. Wi th t he volume-expansion of oxygen gas being 
gradually released, the 1% H 2 0 2 i.e. the reagent liquid-surplus is pressed into the measuring 
tube and is moved downwards in a liquid column getting longer and longer corresponding to 
the prevailing peroxide decomposition. The constant of the process has been calculated accord-
1 x. 
ing to the following formula: К = — 10 g —Е- where " t " stands for the minutes, x, and x2 the 
t x9 
volumes read at the beginning and at the end of " t " time. In our experiments, however, tha t 
calculation has not been applied as — in our opinion — the activity of the examined samples can 
be well expressed and characterized through the volume of oxygen gett ing free during 1 minute 
in cu. millimeter. With tha t method we want to call the attention to the way of sampling. A 
leaf-sample of determined disc-number and scar-surface is always to be applied, otherwise 
the spreading of data will increase. 
Results and Discussion 
In eva lua t ing the m e t h o d s , the g raph ica l r ep resen ta t ion proved t o b e the 
best , i.e. on t h e graph t h e examined d a t a d i f fer f rom one another v i s ib ly . The 
compar ison of t h e m e t h o d s is shown at t h e middle leaf- level with b o t h t h e EM 
IV apple mate r i a l and t h e Starking v a r i e t y wi th own r o o t . Our choice fell on 
the middle leaf-level because i t is here t h a t the change of catalase a c t i v i t y is 
t h e most ba lanced and t h e mos t un i fo rm in the course of vegeta t ion . I t has 
seemed also advisable t o a p p l y the m e t h o d of taking t h e average of t h e lower, 
middle and u p p e r leaf-levels and this b e i n g i l lus t ra ted wi th each m e t h o d s . 
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T h i s , however, w e have not f o u n d proper s ince t h e leaves of t h e upper a n d 
lower leaf-levels a re , in cer ta in s tages of v e g e t a t i o n , more ac t ive and t h e i r 
ave rag ing would n o t reflect t h e changes of t h e real ac t iv i ty ; a f ac t t h a t , d u e 
t o t h e sensi t iveness of the m e t h o d s , would b e d i sadvan tageous . 
02 and KMnOo 
ml/l min 
- Frenyó method 
-With the Scheibler-deeice/manometrically/ 
• Permanganate titrating method 
М-- lcm-5m/ 
25. № sSÂ. lívi 8M 14. П 3.№. 16. №. 26 Л 2.K. 15. IX. 27.IX. ИХ. 
Fig. 1. Catalase activi ty of EM IV apple-roots tock (middle leaf-level) 
0, and KMnOt 
ml/1 min 
5 On -Frenyó method 
-With the Scheibler-derice/manometrically/ 
. Permanganate titrating method 
M: 1 cm-5 ml 
V 
26. V. 1965 9. w. 18. П 29. И G.U 15. И/l. A. Fill. 17 m 27. ИИ. 3. IX. 16. IX. 28.IX. 12.X. 
Fig. 2. Cata lase activity of t h e own root S ta rk ing apple variety (middle leaf-level) 
With t h e compara t ive examina t ions pe r fo rmed on 13 occasions in t h e 
course of the vege ta t ion t h e measu remen t s m a d e with F R E N Y Ó ' S me thod a n d 
t h o s e carried o u t with t h e t i t r a t i n g m e t h o d , were, in pr inciple , in good 
agreement , h o w e v e r , in t e n d e n c y they d i f f e r ed in certain cases of po in t s of 
t i m e which, m o s t probably, h a s been b rough t a b o u t by t h e d i f fe ren t sensibi l i ty 
of the methods a n d the d i f f e ren t states of r ipeness in the fo l iage leaves. 
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The manome t r i ca l l y pe r fo rmed measur ing on J u n e 28 wi th t h e apple-
ma te r i a l EM IV d i f fers , in t endency , f r o m F R E N Y Ó ' S m e t h o d this be ing due 
t o t h e individual deve lopmen t a n d metabo l i sm of EM IV, since a long wi th 
ageing of leaves these differences cease to exist in t h e case of all t h r ee me thods . 
W i t h t h e Starking apple v a r i e t y hav ing own roo t , the re is d i f ference in 
t e n d e n c y wi th t h e t h r e e me thods in t h e period M a y — J u n e when g rowth is 
in tens ive . There is also a difference a t t h e end of vege ta t ion because g rowth 
a n d deve lopment h a v e not ye t f in i shed and defol ia t ion has also b e g u n a t 
t h a t t ime . 
Conclusions 
D R B O G L A V h a d ref lected on t h e me thods de te rmin ing ca ta lase enzyme 
ac t i v i t y as early as in 1959, and ins tead of the p e r m a n g a n a t e t i t r a t i n g me thod 
he t h i n k s t h e i m p r o v e d iodometr ic m e t h o d more su i tab le . According to our 
expe r imen t s all t h e t h r ee me thods compared b y us, can be well used and are 
su i t ab le for de t e rmin ing the ca ta lase enzyme ac t iv i ty . 
All t h e t h r ee m e t h o d s show in a sensi t ive m a n n e r t h e change of ca ta lase 
ac t i v i t y in the course of the vege ta t ive per iod. T h e highes t grade of sensi t iv i ty 
is shown b y F R E N Y Ó ' S me thod . 
Here are some commen t s on t h e f ie ld-appl ica t ion of F R E N Y Ó ' S me thod . 
Care has to be t a k e n no t to m a k e measur ings on a ho t d a y in s t rong l ight hu t 
r a t h e r in shadow corresponding to charac ter i s t ic dai ly t e m p e r a t u r e s . T h e 1 per 
cent hydrogenperox ide has always to be p repa red r igh t before measu r ing and 
t h e measur ing tool should be kep t clean. On t h e occasion of sampl ing t h e num-
ber of leaf-discs shou ld be always def in i te , t h e scar -sur face of which will also be 
re la t ive ly t h e same . 
The p e r m a n g a n a t e t i t r a t i ng m e t h o d is more compl ica ted , i ts react ion 
t ime is longer r equ i r ing more l abour and e q u i p m e n t , t h a n the m e t h o d of FRE-
NYÓ. The mater ia l of t h e sample is leaf -homogenisa te . I t s appl ica t ion is advised 
for l abo ra to ry measu remen t s . 
The m a n o m e t r i c de te rmina t ion of ca ta lase ac t i v i t y wi th t h e Scheibler-
device is re la t ive ly simple, however , it is of high l abour in tens i ty . (The rubb ing 
of leaves in to homogenisa te . ) The t ime of reac t ion agrees wi th t h a t of t h e per-
m a n g a n a t e t i t r a t i n g me thod . Care m u s t be t a k e n t h a t t h e sys t em should be 
closed f r o m s t a r t t o f in ish dur ing measur ing . 
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ADDITIONAL DATA TO THE HUMUS-
DECOMPOSING ACTIVITY OF SOME 
ACTINOMYCES AND MICROSCOPICAL FUNGI 
By 
J . SZEGI 
RESEARCH INSTITUTE OF SOIL SCIENCE AND AGRICULTURAL CHEMISTRY OF THE HUNGARIAN 
ACADEMY OF SCIENCES, BUDAPEST 
Without a complementary carbon source the microscopical fungi included in the 
experiment are not able to utilize the Na-humate brought to the nutrient solution while 
the overwhelming major i ty of the 22 examined Actinomyces strains shows satisfactory 
growth under such conditions and is able to decompose a remarkable amount of Na-
humate . In the presence of complementary carbon sources (glucose, cellulose) a consider-
able par t of the microscopical fungi are able to attack the Na-humate bu t the amount of 
humus decomposed by the Actinomyces also considerably increases. The combined 
application of complementary carbon and nitrogen sources promotes the mineralization 
of the Na-humate only in the case of certain Actinomyces while in the case of fungi it 
does not show t h a t effect at all, on the contrary, it even reduces the amount of the 
humus decomposed. On the basis of t he above it m a y be assumed t h a t a considerable 
par t of the examined microorganisms — in the first place the microscopical fungi — is 
able to attack the nitrogen-containing side chains of the humus compounds provided the 
substrate contains a readily utilizable carbon source. 
Introduction 
F r o m l i terary d a t a [ N I K I T I N S K Y ( 1 9 0 2 ) , H O P P E - S E Y L E R ( 1 8 9 9 ) , W A K S M A N 
( 1 9 3 7 ) , L Y N C H — L Y N C H ( 1 9 5 8 ) a n d o the r s ] it is well known t h a t t h e humus 
s u b s t a n c e s of the soil a re exceedingly resis tant t o t h e mineralizing act ivi ty of 
t h e microorganisms. Yinogradsky a s s u m e d the ex i s tence of a speci f ic (autoch-
tonous ) microf lora in t h e soil, t he m e m b e r s of w h i c h nourish themse lves with 
h u m u s . L a t e r examina t ions , however , proved t h a t n o such specif ic microflora 
ex is ted b u t as to t h e proper place of t h e h u m u s subs tances n o unequivocal 
s t a t e m e n t s are f o u n d in l i t e ra ture . According t o P O N T O V I T C H ( 1 9 3 8 ) some 
bac te r i a decompose n o t only the c o m p o u n d s wi th open carbon c h a i n bu t are 
able t o a t t a c k also t h e compounds of cyclic s t r u c t u r e . M I S H U S T I N — N I K I T I N 
( 1 9 6 1 ) r epor t t h a t t h e Pseudomonas sp . examined b y t h e m are ab le t o mineral-
ize m u c h more h u m u s t h a n the Bac. mesentericus or a Pénicill ium or an Actino-
myces s t r a in . D I D I E R D E S A I N T A M A N D ( 1 9 5 6 ) s t resses in addi t ion t o bacter ia 
t h e i m p o r t a n c e of Act inomyces bes ide bacter ia in t h e decomposi t ion of humus 
subs t ances . The role of Act inomyces in t h e decomposi t ion of h u m u s subs tances 
is also under l ined b y K O N O N O V A ( 1 9 5 2 ) while K Ü S T E R ( 1 9 5 0 ) a n d T E P P E R 
( 1 9 4 9 ) a t t r i b u t e p r i m a r y impor tance t o the Nocardia (Proac t inomyces) . 
T h e in tens i ty of t h e minera l iza t ion of h u m u s substances is in f luenced by 
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a v e r y grea t a m o u n t of factors . T h e examina t ions point to t h e f a c t t ha t t h e 
decompos i t ion of t h e h u m u s p r e p a r a t i o n s e x t r a c t e d chemically f r o m the soil 
u n d e r l abo ra to ry condi t ions g rea t ly depends on t h e chemical composi t ion of 
the cu l tu re m e d i u m . W E B L E Y — K O R K ( 1 9 5 2 ) , M I S H U S T I N — N I K I T I N ( 1 9 6 1 ) 
F E D O R O V — I L Y I N A ( 1 9 6 1 ) , V O L K O V A ( 1 9 6 1 ) and o t h e r au thors publ ish d a t a 
accord ing to which t h e addit ion of c o m p l e m e n t a r y ca rbon and n i t r o g e n sources 
readi ly uti l izable b y microorgan isms to the humus-con ta in ing c u l t u r e medium 
also p r o m o t e s decomposi t ion of h u m u s compounds diff icul t to mineral ize . 
Material and Method 
I n the course of our work we have had in view to s tudy to what extent the 20 
microscopical soil fungi and 22 Actinomyces strains included in the experiment are able to 
decompose the humus preparation ext rac ted chemically f r o m the soil. Fur thermore we have 
examined to what ex ten t glucose and cellulose added to the fluid medium as a complemen-
tary carbon source and N H 4 N 0 3 used as complementary ni t rogen source can promote, either 
separately or together, the discolourization of the fluid medium of humus content by examined 
microorganisms. The overwhelming ma jo r i t y of the microscopical fungi and Actinomyces 
included in the experiment has been isolated f rom the chernozem soil with lime inycelia of the 
Nagyhörcsög Experiment Station of the Research Inst i tute of Soil Science and Agricultural 
Chemistry of H. A. S. F rom the same soil was extracted also the humus substance added to the 
culture medium. The mos t important chemical data of the examined soil was published in 
another paper. 
For the experiment, Na-humate was utilized which was extracted from the aforesaid soil 
with the method of TYURIN (1951). The me thod is based on the following procedure: the CaC03 
is removed from the soil with hydrochlorid acid t reatment and subsequently with repeated 
washing in water, the h u m u s acids are dissolved with NaOH of 0.1 N concentration and when 
the substra te containing the humate is f reed completely f r o m mineral colloids with repeated 
filtering the humate is precipitated with hydrochloric acid, then it is fi l tered and the dark 
coloured precipitation is washed through m a n y times with distilled water. The humus colloids 
thus cleaned are dried under infrared lamp. 
The experiment was conducted wi th the above-mentioned 20 microscopical fungi and 
22 Actinomyces strains in three repetitions in the following six treatments: I . Humus as only 
carbon and nitrogen source. II . Humus + glucose. I I I . H u m u s -j- cellulose. IV. Humus -f-
+ N H 4 N 0 3 . V. Humus + glucose + N H 4 N 0 3 . VI. Humus + cellulose + N H 4 N 0 3 . 
Of the Na-humate extracted from the soil according to the method described, 0.2 g were 
weighed and added to 500 ml 0.02 N N a O H solution and a f te r complete dissolution the dark 
coloured solution was sterilized by the cold process, that is by f i l t rat ion through the Seitz EK fil-
ter. This kind of sterilization was chosen because in the case of autoclave sterilization —the high 
temperature may have cause changes in the chemical bonds of the humic acid molecule hereby al-
so influencing mineralization. As a culture medium a nu t r i en t solution of mineral composition 
was used, prepared in the following way: 0.1 per cent MgS0 4 and KCl were dissolved in distilled 
water. To the solution in the case of t r ea tments I I andV glucose and in t rea tments IV, V and VI 
ammonium nitrate were added, the former in 1 per cent, the la t te r in 0.02 per cent concentra-
tion. In the treatments with cellulose ( I I I and VI) the cellulose was measured in straightly into 
the culture flasks. For this purpose 100 ml Erlenmeyer f lasks were used in which 25 ml of the 
solution, prepared according to the corresponding treatments, was weighed in and subsequently 
sterilized under 0.5 at . pressure for 40 minutes . Concurrently a Sorensen phosphate buffer of 
pH 7 reaction was prepared and sterilized separately. Under sterile conditions 20 ml M/15 
phosphate buffer was then weighed in in to 100 ml Erlenmeyer flasks containing the 25 ml 
fluid medium. This served partly the stabilization of the react ion of the cultural medium and 
at the same time provided for the phosphorus requirement of t he microorganisms to be inoculat-
ed. Then 5 ml Na-humate solution was added into each f lask and it stained the whole fluid 
medium dark red. Hereby the fluid medium in every Erlenmeyer flask was completed to 50 ml 
each containing equally 0.01 per cent Na-humate or — according to the t rea tments employed — 
0.5 per cent glucose or cellulose and 0.1 per cent NH 4 N0 3 . 
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The culture medium thus prepared was inoculated with the spore suspension of the one 
week old culture of the microscopical soil fungi and Actinomyces included in the experiment 
and the level of the culture medium in the f lasks was marked because the water evaporat ing in 
the course of incubation had to be supplemented. Incubation lasted in a 28°C thermos ta t for 
6 months. In the last months of the culture period we did not supplement the evaported water 
any more in order to be able to carry back — in the course of evaluation — the humâtes dissolv-
ing from the mycelia into the fluid medium. 
When the incubation period was finished the fluid medium — which had had a loss of 
about 15 — 20 ml owing to the last months' evaporat ion — was fil tered and poured into a 
volumetric f lask of 50 ml. Both literary data (AMBBÓZ 1956, MISHUSTIN — NIKITIN 1961) and 
our own observations indicate t h a t some fungus strains adsorbe the humate compounds on the 
lower par t of their mycelium membrane while o thers store them in the interior of the hyphae. 
According to our assumption this adsorption is due to the fact tha t the mycelia acidify the fluid 
medium in their immediate vicinity and this results in the precipitation of the humus colloids 
being there in solution so tha t the colour of the cul ture medium lights up to various degrees. To 
eliminate the experimental source of error thus arising, the mycelium membrane was ground, in 
the presence of quartz sand, in a Petri-dish, the humâtes were elutr iated from it with a weak 
base and, a f te r filtering the f i l t ra te was poured in to the volumetric flask containing the fluid 
medium f i l t ra te , then it was completed to 50 ml wi th distilled water. 
The intensi ty of humus mineralization was concluded from the intensity of discoloura-
tion which was determined photometrically; the obtained values were related to the da ta of 
a standard diagram plotted with the utilization of humus quantities already known and thus the 
amount of the decomposed humus was expressed in mg. 
To el iminate the disturbing effect of the pigment substances produced by the fungi we 
incubated the strains also on a culture medium containing no humus. I t has been established 
tha t the pigment substances synthesized by us do not exercise a considerable disturbing effect, 
since we have not , from either of the strains, obtained measurable values. 
Parallel with the determination of the in tens i ty of humus decomposition we have also 
demonstrated the amount of the complementary carbon source t h a t remained in the culture 
medium. The non-utilized glucose was determined with Bertand's method, while the cellulose 
determination was carried out gravimetrically. The results of the experiment are presented 
in Tables 1 and 2. 
R e s u l t s 
F r o m t h e d a t a of t h e e x a m i n a t i o n s i t c a n b e c o n c l u d e d t h a t t h e r e a r e 
e s s e n t i a l d i f f e r e n c e s as r e g a r d s t h e h u m u s - d e c o m p o s i n g a c t i v i t y of t h e m i c r o -
s c o p i c a l f u n g i a n d A c t i n o m y c e s i n c l u d e d i n t h e e x p e r i m e n t . M i c r o s c o p i c a l f u n g i 
a r e a b l e t o d e c o m p o s e t h e N a - h u m a t e c h e m i c a l l y e x t r a c t e d f r o m t h e so i l o n l y 
if t h e f l u i d m e d i u m — in a d d i t i o n t o h u m u s — a l so c o n t a i n s a m o r e e a s i l y 
a s s a i l a b l e s o u r c e of e n e r g y . I n t h e ca se o f t h e e x p e r i m e n t a l v a r i a n t w h e r e N a -
h u m a t e e x c l u s i v e l y c o n s t i t u t e s o n l y c a r b o n s o u r c e , n o e x a m i n e d m i c r o s c o p i c a l 
f u n g u s is a b l e t o g r o w . N e i t h e r c o u l d b e g r o w t h o b s e r v e d i n t h e t r e a t m e n t 
w h e r e a m m o n i u m n i t r a t e w a s s u p p l i e d a s c o m p l e m e n t a r y n i t r o g e n s o u r c e . O n 
t h e o t h e r h a n d , t h e m a j o r i t y of t h e s t u d i e d A c t i n o m y c e s a r e a b l e t o a t t a c k 
N a - h u m a t e w i t h o u t a c o m p l e m e n t a r y c a r b o n a n d n i t r o g e n s o u r c e a n d a f e w 
s t r a i n s , s u c h a s S 9 , 1 5 9 , 2 3 0 a n d 2 5 1 , c a n m i n a r a l i z e a c o n s i d e r a b l e a m o u n t of 
N a - h u m a t e e v e n u n d e r s u c h c o n d i t i o n s . T h e c o m p l e m e n t a r y n i t r o g e n s o u r c e 
d o e s n o t i n c r e a s e t h e m i n e r a l i z a t i o n of h u m u s in A c t i n o m y c e s e i t h e r , a s t h e 
o b t a i n e d d e c o m p o s i t i o n v a l u e s d o n o t c o n s i d e r a b l y d i f f e r f r o m t h e d a t a of 
t r e a t m e n t s c o n t a i n i n g N a - h u m a t e o n l y . 
I t a l s o a p p e a r s f r o m t h e d a t a t h a t , a s a r e s u l t of t h e i n t r o d u c t i o n o f 
c o m p l e m e n t a r y c a r b o n s o u r c e s i n t o t h e f l u i d m e d i u m , a s u b s t a n t i a l p a r t o f t h e 
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Table 1 
Mineralization of humus by Actinomyces 
Denomina t ion 
of t h e s t rains examined 
Streptomyces 
1 2 I 3 4 5 1 6 
Complemen ta ry carbon and n i t rogen source 
Control N H , N O s I Glucose Glucose + N H 4 N O , | Cellulose | Cellulose + N H . N O , 
A m o u n t of N a - h u m a t e and complemen ta ry carbon source utilized mg/50 ml n u t r i e n t solution 
N a - h u m a t e N a - h u m a t e N a - h u m a t e glucose N a - h u m a t e glucose N a - h u m a t e cellulose N a - h u m a t e cellulose 
0.15 5.3 3.67 250 0.68 22.5 0.50 129.9 
0.25 — 0.42 20.5 1.35 250 0.75 17.9 0.90 116.4 
— 0.95 26.5 3.10 250 1.77 30.2 1.67 148.4 
— 0.35 21.9 3.50 250 1.92 22.5 3.35 115.9 
0.35 0.05 0.10 19.0 3.50 250 1.77 13.2 2.55 114.5 
0.30 0.07 0.15 18.3 1.95 250 2.02 26.9 1.65 133.5 
— 0.72 0.55 — 2.77 250 0.60 19.5 1.20 107.6 
0.37 — 0.42 19.2 3.07 250 1.07 20.5 3.35 135.2 
0.05 0.50 32.8 0.70 250 0.60 8.1 1.65 10.3 
0.72 0.25 0.80 78.7 2.62 250 1.40 27.6 1.90 122.6 
0.15 _ 0.55 106.0 0.85 2E0 1.07 13.5 2.05 62.9 
0.05 0.40 0.60 14.0 2.85 250 0.20 0.7 1.00 7.1 
0.25 0.05 1.27 15.7 0.50 250 0.90 7.6 0.97 4.8 
0.32 0.60 38.7 2.22 250 1.07 24.5 0.77 164.2 
— — 0.70 13.7 4.25 250 1.25 12.5 2.05 53.8 
0.70 0.32 0.35 33.3 3.00 350 1.15 8.5 2.07 44.2 
0.60 0.87 0.60 108.2 1.35 250 1.90 12.9 2.25 102.2 
1.00 1.27 73.7 3.50 250 3.32 19.1 3.25 106.7 
0.87 — 1.05 71.7 3.10 250 1.55 38.4 1.77 105.0 
0.15 — 0.60 28.0 1.07 250 1.10 28.4 2.07 97.5 
— 0.30 0.60 17.0 3.77 250 1.10 5.2 2.27 48.1 
0.35 0.10 0.45 75.0 2.02 250 1.15 26.4 1.50 70.4 
Str. flavovirens (S,a) 
Str. flavovirens (Sg) 
Str. flavovirens (S24) 
Sir. venezuelae (S29) 
Str. phaeochromogenes (М
г
) 
Sir. roseolus (M,;) 
Str. oidiosporus (M,0) 
Str. antibioticus (Me0) 
Sir. levoris (T2) 
Sir. sp. (S16) 
S Albosporeus (1 — 9) 
Albus sterilis (1 — 20) 
e Albus ( 1 - 4 0 ) 
Collinus (1 — 51) 
r Chartreusis (1 — 56) 
Chartreusis (1 — 59) 
i Albus sterilis (2 — 30) 
Chartreusis (2 — 40) 
Chartreusis (2 — 51) 
e Venezuelae (4 —15) 
Chartreusis (4 — 36) 
s Violaceurectus (4 — 39) 
Original amounts: humus 
glucose 
cellulose 
5 mg/50 ml cultural medium 
250 mg/50 ml cultural medium 
250 mg/50 ml cultural medium 
Table 2 
Mineralization of humus by microscopical fungi 
Denomina t ion of t h e 
examined f u n g u s 
s t ra ins 
T r e a t m e n t s 
1 2 4 5 r. 
C o m p l e m e n t a r y carbon and n i t rogen source 
Control N H . N O , Glucose Glucose + N H . N O , Cellulose Cellulose + N H , N O s 
A m o u n t of N a - h u m a t e and c o m p l e m e n t a r y carbon source util ized mg/50 m l n u t r i e n t solut ion 
N a - h u m a t e N a - h u m a t e N a - h u m a t e glucose N a - h u m a t e glucose N a - h u m a t e cellulose N a - h u m a t e cellulose 
Aspergillus Candidus (L—1) 18.2 2.82 250 _ 40.9 1.15 88.6 
Pénicillium piscarium (L—2) — — 1.20 19.5 2.90 250 1.75 60.0 3.30 250 
Pénicillium nalgiovensis (Ksz —11) — — 1.30 128.7 3.57 250 — 171.0 2.62 250 
Pénicillium sp. P. funiculosum 
series (511) — — — — 1.30 250 1 . 0 0 105.3 — 250 
Pénicillium pallidum — — 1.85 139.2 1.60 250 2.15 70.1 2.60 250 
Pénicillium verruculosum (1 — 5) — — — — — 250 3.00 209.1 109 
Pénicillium sp. P. purpurogenum 
series (Ksz—14) — — 1.47 150.0 — 250 2.77 136.2 — 250 
Pénicillium sp. (L—8) — — 1.52 147.0 — 250 1.80 151.7 250 
Fusarium avenaceum (L—6) 
var. herbarum — — — 104.0 250 1.02 40.3 — 250 
Fusarium aquaedectuum 
var. dimerum (tn—22) — — 1.45 115.4 4.00 250 1.80 32.6 — 250 
Hormodendrum sp. (L—11) — — 1.50 130.5 4.50 250 1.20 41.8 2.42 250 
Fusarium sp. (602) — — 1.50 139.6 — 250 1.60 43.7 — 250 
Fusarium solani 
var. argillaceum (L—12) — — — 140.0 3.30 250 1.80 29.4 3.72 250 
Fusarium nivale (L—4) — — 1.62 135.5 — 250 1.10 31.2 — 250 
Veticillium candellabrum (L —13) — — 1.35 135.7 1.25 250 3.12 60.2 2.07 250 
Nigrospora sp. — — 1.50 72.5 3.85 250 2.65 31.3 — 250 
Sterile mycelium (L—9) — — 1.55 140.0 — 250 1.37 57.1 — 250 
— — 0.85 — 1.55 250 2.55 31.7 — 250 
— — 
4.05 
— 
4.20 250 2.40 14.1 3.52 119.8 
* s 
s 
S 
Original amounts: humus 5 mg/50 ml cultural medium 
glucose 250 mg/50 ml cultural medium 
cellulose 250 mg/50 ml cultural medium 
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3 7 2 J . SZEGI 
e x a m i n e d fung i a re able to a t t a c k and decompose N a - h u m a t e . When of t h e 
c a r b o n sources cellulose was a d d e d to the c u l t u r e med ium, 80 per cent of 
t h e fungi inc luded in the e x p e r i m e n t decomposed t h e h u m a t e whi le only 65 pe r 
c e n t exhibited t h e same effect w h e n glucose w a s applied. B o t h on the applica-
t i o n of glucose a n d cellulose as complement ing carbon sources Act inomyces 
w e r e able to decompose N a - h u m a t e completely , b u t the h u m u s decomposing 
a c t i v i t y of the v a r i o u s species o r s t ra ins , respect ive ly , differs subs tan t i a l ly f r o m 
e a c h other. 
In microscopical fungi t h e c o m p l e m e n t a r y ni t rogen source has no consid-
e r a b l e role in t h e decomposi t ion of N a - h u m a t e s when it is g iven toge ther w i th 
g lucose or cellulose, because it does not subs tan t i a l ly inf luence t h e in tensi ty of 
d iscolourat ion. As i t appears f r o m t h e data of d i a g r a m 1 in such cases less f u n g i 
d iscolour the n u t r i e n t solution t h a n in the v a r i a n t which conta ins only a comple-
m e n t a r y carbon source. The pos i t ion is d i f ferent wi th Ac t inomyces because in 
t h e i r case the combined dosage of the c o m p l e m e n t a r y c a r b o n and n i t rogen 
sources cons iderably increases t h e amount of t h e decomposed N a - h u m a t e in 
t h e major i ty of cases. 
The above examina t ions co r robora te t h e l i t e ra ry da ta according to which 
a cer ta in connec t ion can be d e m o n s t r a t e d b e t w e e n the minera l iza t ion of t h e 
o rgan ic mat te r s of t h e soil t h a t a r e being more a n d less easily decomposed. F r o m 
t h e exper imenta l d a t a it a p p e a r s t h a t in the case of fungi on ly in those t r e a t -
m e n t s could h u m u s decomposi t ion be observed where a c o m p l e m e n t a r y carbon 
sou rce was p r e sen t while t h e c o m p l e m e n t a r y ca rbon n i t rogen source did no t 
el ici t such ef fec t . On this basis we assume t h a t t h e fungi e x a m i n e d by us can 
u t i l ize the h u m u s in the first p l a c e as a n i t rogen source, t h a t is, t h e y decompose 
i t s ni t rogen con ta in ing c o m p o n e n t while as c a r b o n source t h e organic m a t t e r s 
m o r e readily ava i l ab le in n a t u r e can serve. Since various p l a n t residues t h a t 
m a y be taken u p as c o m p l e m e n t a r y carbon source get in to t h e soil in g rea t 
a m o u n t s , we a s s u m e t h a t t h e microbiological t r a n s f o r m a t i o n of these not only 
increases the a m o u n t of the h u m u s subs tances in the soil b u t it m a y p romote 
t h e minera l iza t ion of the a l r e a d y humif ied organ ic ma t t e r s as well. 
In c o n f o r m i t y with l i t e r a r y da ta the Act inomyces h a v e proved to be 
a c t i v e humus decomposers even wi thou t c o m p l e m e n t a r y source of energy a n d 
a r e p resumably deeply involved in the decomposi t ion of h u m u s subs tances . 
R E F E R E N C E S 
AMBRÓZ 2. (1956): Laboratorni a ekologické sledovani mikrobialniho rozkladu humisovich 
látek. Sbornik CSAZV 29, 1046—1049. 
DIDIER DE SAINT AMAND R. (1956) : C o n t r i b u t i o n t o a S t u d y of D e g r a d a t i o n of H u m u s b y 
Microorganisms. VI e Congr. in t . Sei. Sol. Rapp. C., 425. 
FEDOROV, M. V. et al. — Федоров, M. В., Ильина, Т. К . (1961): Доступность углерода и 
азота гуминовой кислоты микроорганизамами. Изв. ТСХА, 1, (38) 42—48. 
Acta Agronomica Academiae Scientiarum Hungaricae 16, 1967 
HUMUS-DECOMPOSING ACTIVITY OF ACTINOMYCES 3 7 3 
HOPPE-SEYLER F. (1899): Über I iuminsubs tanzen , ihre E n t s t e h u n g und ihre Eigenschaf ten . 
Z tb . f. Physiol. Chem., 13, 101 — 121. 
KONONOVA, M. M. — Кононова, M. M. (1952): Проблема почвенного гумуса и совре-
менные задачи его изучения. А Н СССР, Москва. 
KÜSTER Е . (1950): Unte r suchungen über die Bildung und Zersetzung von Humuss to f fen durch 
Mikroorganismen. Archiv f. Microbiol., 15, [1] 1—12. 
LYNCH D. L.—LYNCH D. C. (1958): Resis tance of Pro te in-Lignin Complexes. Lignins and 
Humic Acid to Microbial At tack . Na tu re , 181, 1478—1479. 
MISHUSTIN, J . N. et al. — Мишустин, Я . H .—Никитин, Д . Я. (1961): Атакуемость гуми-
новых кислот почвенной микрофлорой. Микробиология, 30, 841—848. 
NIKITINSKY, J . J . — Никитинский, Я . Я . (1902): О разложении гуминовой кислоты 
в связи с усвоением её элементов высшими растениями. Изв. Моск. с-х. ин-та. 8, 
4 5 — 1 0 2 . 
PONTOVITCH, Y. E. — Понтовитч, В. Е . (1938): Р а з л о ж е н и е гуминовых веществ микро-
организмами. Микробиология. 8, 696—707. 
ТЕРРЕВ, J . Z. — Т е п п е р , Е . 3 . (1949): Участие микроорганизмов в аэробном разложении 
яровой соломы и образовании при этом гумусо-подобных веществ. Почвоведение. 3. 
TYUHIN, J . V. — Тюрин, Я . В. (1951): К методике а н а л и з а для современного изучения 
состава почвенного или гумуса. Труды Почв. Ин-та им. В. В. Докучаева А Н СССР 
3 8 , 5 - 2 1 . 
VOLKOVA, L. P. — Волкова , Л. П. (1961): Разложение гумусовой кислоты микроорганиз-
мами. Изв. А Н СССР, сер. биол. 1, 1 0 1 - 1 0 6 . 
WAKSMAN, S. А. — Ваксман , С. А. (1937): Гумус. Происхождение, химический состав и 
значение его в природе. Сельхозгиз. Москва. 
WEBLEY, D. H.—KORK, Р. С. (1952): T h e Metabolism of Some Satura ted Aliphat ic Hydrocar -
bons, Alcohols a n d F a t t y Acids b y Proact inomyces opacus Jensen. Biochem. J o u r n . , 
51, 3 7 1 . 
Acta Agronomica Academiae Scientiarum Hungaricae 16, 1967 

Acta Agronomica Academiae Scientiarum Hungaricae Tomus 16 (3—4), pp. 375—382 (1967) 
CONTRIBUTION TO THE AUTECOLOGY OF 
ACHILLEA FRAGRANTISSIMA (FORSK.) SCH. BIP . 
WITH R E F E R E N C E TO ITS OIL CONTENT 
By 
A . F . S H A L A B Y , M . M . Y O U S S E F 
DESERT INSTITUTE, MATARIA, CAIRO 
The environmental conditions including climatic ones and soils support ing A. 
fragrantissima in three different localities in the arid Egyptian deserts have been examin-
ed and analysed. Wadi Rishrash is the most favourable hab i ta t for A. fragrantissima 
as indicated by its dominance and high content of volatile oil in tha t locality. The effect 
of rainfall and depth of seed bed on germination have been studied. And the reproductive 
capacity, range of osmotic pressure of p lan t sap, size and weight of seed, etc., have also 
been recorded. 
I n t r o d u c t i o n 
Achillea fragrantissima ( F o r s k . ) S c h . B i p . is a p e r e n n i a l u n d e r - s h r u b w i t h 
d e l i g h t f u l f r a g r a n c e g r o w i n g in t h e i n n e r d r y d e s e r t . I t h a s s m a l l , y e l l o w , co-
r y m b o s e h e a d s , l e a v e s s m a l l , sess i le , o b l o n g - l i n e a r t o o v a t e , s e r r a t e . I n w i n t e r 
t h e s h o o t s d r y u p , a n d i n l a t e s p r i n g n e w b u d s e m e r g e . F l o w e r i n g a n d f r u i t i n g 
t a k e p l a c e i n s u m m e r . I t is k n o w n u n d e r t h e v e r n a c u l a r n a m e s , B e ' e i t h r a a n 
a n d Q a y s o o m . I t i s r e c o r d e d in f o u r p h y t o g e o g r a p h i c a l r e g i o n s o f E g y p t 
( T Ä C K H O L M 1 9 5 6 ) . 
A s e r i e s of p a p e r s h a v e b e e n p u b l i s h e d o n t h e p l i y t o c h e m i s t r y of A. fragran-
tissima c o l l e c t e d f r o m W a d i H o f ( S H A L A B Y et al. 1 9 6 4 , 1 9 6 5 ) . T h e p r e s e n t p a p e r 
is a f u r t h e r c o n t r i b u t i o n t o t h e e c o l o g y of t h e s a m e s p e c i e s . 
Mater ia l a n d Method 
The object of the present study is to investigate the effect of microhabitat factors and 
soil characters under which A. fragrantissima can live and consequently, the effect of such 
factors on the volatile oil content of this economically desirable desert plant. For this purpose, 
soil samples and plant materials have been collected from three representative localities in the 
Eastern desert, namely, Wadi Hof near Helwan, about 35 kilometers South of Cairo; Wadi 
Rishrash near El-Saf, about 75 kilometers South of Cairo; and Wadi Aber near Suez, about 
150 kilometers East of Cairo. 
In the present s tudy, the authors a t t e m p t to carry out some investigations on the prob-
lems of germination and the distribution of the species under s tudy in different p lan t com-
munities. 
Many authors have contributed to our knowledge on the plant communities and soil of 
W a d i H o f ( e . g . STOCKER 1 9 2 6 - 1 9 2 7 , MONTASIR 1 9 3 8 , KASSAS — IMAM 1 9 5 4 ) . 
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Results 
Environmental factors. T h e species shows a good growth in the inner deser t 
w h e r e the a n n u a l mean t e m p e r a t u r e varies f r o m 20.8 to 22.4° С in the localities 
u n d e r inves t iga t ion , and t h e m a x i m u m t e m p e r a t u r e varies f r o m 45.0 to 47.5° С 
in summer a n d t h e m i n i m u m is 1.3° С in w in t e r . The a tmospher ic re la t ive 
h u m i d i t y is re la t ive ly low, v a r y i n g f rom 20 t o 65 per cent . T h e wind ve loc i ty 
r anges be tween 13.1 and 20.2 k m / h . E v a p o r a t i o n is high, i ts mean m o n t h l y 
r a t e f luc tua tes be tween 5.1 a n d 16.5 m m / d a y . According to t h e Climatological 
Norma l s of E g y p t (1950), t h e a n n u a l mean v a l u e of ra infal l var ies f rom 27 t o 
31 m m in t h e d i f fe ren t locali t ies and is qu i t e sporadic . 
In add i t ion to the c l imat ic conditions, soil fac tors p lay a p rominen t role 
in t h e cons t i tu t ion and d i s t r ibu t ion of Achillea in different communi t ies . 
Analysis of t h e soil s u p p o r t i n g A. fragrantissima shows t h a t it is usua l ly 
of shallow coarse sand (Table 1) which may b e derived f r o m sandstone, l ime-
s tone , or c rys ta l l ine rock. 
In all cases , t h e to ta l soluble salts is low, no t exceeding 0.195 per cen t . 
T h e soluble sa l t s a re mostly su lpha t e s and chlor ides . The organic ma t t e r of soil 
u n d e r Achillea fragrantissima is r a t h e r low (less t h a n 0.350 pe r cent) . The soil 
reac t ion is a lka l ine . The c a r b o n a t e content in t he se soils ranges between 44.25 
Table 1 
Analysis of soils under A. fragrantissima 
S a m p l e Soil colour 
Granu lome trie 
analysis 
.Locality N o . l j e p t n and 
t e x t u r e > 2.0 2.0 
0.21 
% 
0.21 
0.125 
% 
< 0 . 1 5 2 
% % 
Wadi Hof 1 Surface Yellowish light brown 
sandy-loam 
3.0 57.0 7.0 33.5 
Wadi Hof 2 0 - 2 5 cm Yellowish 
sand 
light-brown 
7.0 27.0 6.5 59.5 
Wadi Hof 3 0 - 2 5 cm Yellowish 
sand 
light-brown 
42.0 38.0 3.5 16.5 
Wadi Hof 4 2 5 - 5 0 cm Yellowish 
sand 
light-brown 
27.5 32.5 8.0 32.0 
Wadi Rishrash 5 0 - 2 5 cm Yellowish 
sand 
light-brown 
51.0 29.5 4.5 15.0 
Wadi Aber 6 0 - 2 5 cm Yellowish 
sand 
light-brown 
52.0 29.1 2.4 16.5 
Wadi Aber 7 0 - 2 5 cm Yellowish 
sand 
light-brown 
54.5 8.3 3.0 34.0 
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and 55.5 per cent . Soils conta in soluble phosphates . Analys is of HCl ex t rac t 
shows t h a t all soils con t a in Ca, b u t are f ree f rom Al a n d F e . 
Associate plants. I n s tudy ing t h e p l a n t communi t i e s in the th ree d i f fe rent 
localit ies (Table 2), t h e cons t i tuen t species were l isted a n d every species was 
assigned two f igures, t h e f i r s t r epresen t ing a combined scale of a b u n d a n c e —do-
minance a n d the second represent ing t h e sociability. E a c h of these charac te r s 
was s tud ied according t o a six-degree scale as follows. 
Degree of a b u n d a n c e — dominance ; 5 = very a b u n d a n t wi th coverage 
f rom 75 per cent — 100 per cent , 4 = a b u n d a n t with 50 pe r cent — 75 pe r cent, 
3 = fa i r ly a b u n d a n t w i th 25 per cent — 50 per cent, 2 = r a r e with 5 pe r cent — 
25 per cen t , 1 = ve ry r a r e wi th 1 per cen t — 5 per cen t , a n d -j- = j u s t present 
wi th 1 pe r cent . 
Sociabil i ty i ndex ; 5 = in grea t crown or f o r m i n g pure popu la t ions , 
4 = in small colonies, 3 = in t roops , smal l patches or cushions, 2 = grouped 
or t u f t e d , 1 = grouped in a place s ingly, -f- = rare or v e r y rare indiv iduals , 
growing singly. 
Performance of the plant in various localities. A. fragrantissima reaches a 
mean he igh t of 22.5 + 2.3 cm in W a d i Rishrash, 53 + 4 .5 cm in W a d i Hof , 
and 45.6 + 11.9 cm in W a d i Aber. 
in different localities studied 
HCl 
CO, Cl s o , N O , T. D. S. Organic 
P H 
Soluble 
ex t rac t 
% % % % % m a t t e r % 
P O , 
Al Fe Ca 
5 4 . 2 0 . 0 1 4 0 . 0 4 0 . 0 0 0 1 0 . 1 1 0 0 . 1 9 6 7 . 5 + + - - + + + 
4 4 . 2 5 0 . 0 1 5 0 . 0 8 2 0 . 0 0 0 0 1 0 . 1 7 0 0 . 3 6 0 7 . 9 + + — — + + + 
5 5 . 0 0 . 0 1 6 0 . 0 4 0 . 0 0 0 0 2 0 . 1 5 0 0 . 3 0 0 8 . 0 + + - - + + + 
4 8 . 0 0 . 0 5 0 . 1 2 0 . 0 0 0 0 4 0 . 1 9 5 0 . 2 4 6 7 . 8 + + + - — + + + 
5 4 . 0 0 . 0 0 2 0 . 0 3 3 0 . 0 0 0 0 2 0 . 0 9 5 0 . 2 7 6 7 . 9 + + — - + + + 
5 5 . 5 0 . 0 2 4 0 . 0 4 0 . 0 0 0 0 2 0 . 1 2 5 0 . 2 8 8 7 . 8 + — — + + + 
5 3 . 2 0 . 0 2 6 0 . 0 3 7 0 . 0 0 0 0 2 0 . 1 1 0 0 . 2 8 2 7 . 8 + — — + + + 
Amounts of the substances: small; + + , moderate; + + + , large. 
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Table 2 
Phylosociological studies of three stands 
Species 
1 
s t a n d * 
2 3 
Achillea fragrantissima (Forsk.) Sch. Bip  2.1 1.1 1.1 
Pulicaria cripsa (Forsk.) Benth & Hook, f  2.1 — — 
Iphiona mucronala (Forsk.) Asch, e t Schweinf.  1.1 + • + — 
1.1 3.2 1 . + 
1.1 1.1 2.2 
+ • + 1.1 + .+ 
Pithyranthus tortuosus (Desf.) Benth. & Hook, f  1 . + + • + 
Reaumuria hirtella Joub. & Sp  + •+ 1 . + — 
Gymnocarpus decandrum (Forsk.)  1.1 + • + — 
1.1 
— — 
+ .1 — — 
+ • + — 1.1 
— +.+ 
+ • + 1 . + 
Haloxylon salicornicum (Moq.—Tand.) Boiss  + • + — + • + 
Anabasis articulata (Forsk.) Moq.—Tand. in DC  + • + — — 
+ • + — — 
Launaea spinosa (Forsk.) Sch. Bip  — 1 . + 
+ • + 1 . + — 
Rétama raetam (Forsk.) Webb & B e r t h  — + • + 
+ • + — — 
+ • + — — 
+ • + + • + + • + 
— — + .+ 
— — + •+ 
— — + • + 
— 
— + • + 
— — 
— — + • + 
— -
2.2 
— — 1 . + 
-
— + • + 
— — 
1.1 
— 1 . + — 
— + • + — 
Gyusophila capillaris (Forsk.) C. Chr  — 1 . + — 
* 1 = Wadi Rishrash, 2 - Wad i Hof, 3 = Wad i Aber. 
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T h e average seed o u t p u t is shown in T a b l e 3, together w i t h ge rmina t ion 
and t h e r ep roduc t ive capaci ty of Achillea a t d i f fe ren t locali t ies. 
Size and weight of seeds. T h e seed has an average weight of 0.19 mg. T h e 
length of t h e seed varies f r o m 1.5 t o 2.5 m m a n d the b r e a d t h f r o m 0.8 to 1.0 
m m . The shape index , expressed as l e n g t h / b r e a d t h ratio va r ies f r o m 1.9 to 2 .0 . 
Germination. W E N T ( 1 9 5 3 ) h a s emphas ized t h e fact t h a t t e m p e r a t u r e a n d 
ra infa l l p l ay an i m p o r t a n t role in t h e ge rmina t ion of seeds u n d e r desert condi -
t ions . I n t h e p re sen t work some exper iments h a v e been carr ied o u t to s tudy t h e 
effect of ar t i f ic ia l ra in and d e p t h of seed b e d on the ge rmina t ion of Achillea 
fragrantissima seeds. 
% 100 
80 
; во 
; 40 
20 
X " 
- Depth:\cm 
• Depth 1cm 
' Depth 2,4cm 
2 4 6 8 70 12 74 76 18 20 22 
Days 
Fig. 1. Effect of rainfall on germination of seeds of Achillea fragrantissima 
a) Effect of rainfall. A m o u n t s of wa te r equ iva len t to 5, 10, 20, and 30 m m 
rain were added as spray s imula t ing rain. A n u m b e r of glass j a r s , filled w i t h 
s andy soil, each conta in ing 25 seeds was p l aced about one-half cm below t h e 
soil surface. This was done a t r o o m t e m p e r a t u r e which f l u c t u a t e d b e t w e e n 
21 and 26°C. 
An add i t ion of 10 m m p e r m i t t e d ge rmina t ion of only 30 per cent of t h e 
seeds b y the 3rd d a y (Fig. 1). On t h e 10th d a y seedlings s t a r t e d to wilt as t h e 
Table 3 
Seed output, germination and reproductive capacity of A. fragrantissima al three different 
localities 
Locali ty 
Average 
number of 
f rui ts per p lan t 
Average 
number of 
seeds per 
f ru i t 
Seed 
o u t p u t per 
p l an t 
Germina -
t i o n 
% 
Repro-
duct ive 
capaci ty 
Wadi Rishrash  546 9 4914 100 4914 
Wadi Hof  1092 8 8736 80 6988 
Wadi Aber  4200 6 25200 30 7560 
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superficial soil dried ou t . B u t the addi t ion of 10 mm, 20 m m , and 30 m m per-
mi t ted ge rmina t ion of 50, 60, and 80 p e r cent of seeds respectively. Wi l t ing 
s ta r ted on t h e 10th day in t h e case of 10 m m , and on t h e 12 ,h day in t h e case 
of 20 and 50 m m . The r e su l t s as shown in F ig . 1 ind ica te t h a t high ge rmina t ion 
has occurred under 20 a n d 30 mm rain . 
% 20 
16 
12 
° 8 
3 cm 
3 cm 
I ' » ' i 
1 cm  
\ ' / г cm 
J L 
30 mm 
20 mm 
2 A 6 8 V 12 14 16 18 20 22 
Days 
Fig. 2. Effect of d e p t h of seed bed on germinat ion of Achillea fragrantissima 
b) Depth of sowing. I n this e x p e r i m e n t seeds were sown in smal l po t s 
one-half c m below the s u r f a c e as well as a t depths of one cm, two cm, a n d f o u r 
cm. Soil m o i s t u r e content w a s main ta ined a t the field capac i t y t h r o u g h o u t t h e 
exper iment . Resul ts are s h o w n in Fig. 2. 
Those seeds sown j u s t below the s u r f a c e with one-half cm showed a h igher 
percentage of germinat ion a n d the pe rcen tage of emerged seedlings was g rea t ly 
diminished w i t h depth. 
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Table 4 
Oil content, moisture content and osmotic pressure of the cell sap of Achillea fragrantissima collected 
from different localities on Sept. 1966 
Locali ty 
OU %(v /w) 
calculated on 
fresh weight bases 
Osmotic 
pressure (atm.) 
Moisture content 
( % d r y weight) 
Wadi Rishrash 1.18 ± 0.02 26.4 ± 0.30 42.5 ± 1.4 
Wadi Hof 0.26 ± 0.05 33.1 ± 0.05 44.5 ± 1.4 
Wadi Aber 0.34 ± 0.005 29.1 ± 0.10 42.5 ± 1.4 
Oil content. The effect of t h e e n v i r o n m e n t a l condi t ions on the vo la t i l e 
oil con ten t of t h e p l an t has been inves t iga ted . Four samples of each p l a n t 
collection were assayed according to t h e B. P . me thod (1948) for the vo la t i l e 
oil con ten t , and t h e average va lues are r epresen ted in Table 4. I n every de t e rmina -
t ion t h e assay was carried ou t 2 hours a f t e r t h e collection of t h e sample f r o m 
its n a t u r a l h a b i t a t . The oil con ten t of t h e mate r i a l collected f r o m Wadi B i sh -
rash was higher t h a n t h a t in t h e o the r two localities as shown in Table 4. 
Osmotic pressure of the plant sap. I n Tab le 4 is given t h e osmotic p re s su re 
ob ta ined for Achillea in t h e d i f ferent locali t ies. The osmot ic pressure of t h e 
p lan t sap ranges f rom 26.4 to 33.1 a t m . 
Such difference in osmot ic pressure m a y be the resul t of an accumula t ion 
of salts r a t h e r t h a n of mois tu re def ic iency. 
Discussion 
T h e bes t condit ions u n d e r which Achillea fragrantissima can thr ive , a n d 
produce t h e highest a m o u n t of volat i le oil c o n t e n t , can be de te rmined t h r o u g h 
ecological s tudies including t h e range of n a t u r a l hab i t a t s in which this species 
lives, a n d t h e effect of h a b i t a t f ac to rs on g rowth , e s t ab l i shment and d i s t r ibu t ion 
of the p l a n t in d i f ferent regions. 
A. fragrantissima which is a desert perennia l wi th de l igh t fu l f r a g r a n c e , 
has been f o u n d only wi thin t h e ar id deser t , name ly , Wadi H o f , Wadi B i sh ra sh , 
and W a d i Aber . 
Such deser t is general ly charac ter i sed b y low rainfal l , h igh evapora t ion , 
and low wind veloci ty . 
U n d e r such cl imatic condi t ions Achillea species b e c o m e dry in w i n t e r , 
and t h e y reach their peak of growth in A u g u s t — S e p t e m b e r . 
As t h e soil fac tors p lay a p rominen t role in the cons t i t u t ion and d i s t r ibu-
tion of Achillea communi t ies , accordingly t h e physical and chemical p roper t i e s 
of t h e soils suppor t ing Achillea fragrantissima were s tud ied . 
F r o m t h e vege ta t ion analysis , it seems t h a t Wadi B i s h r a s h is more f a v o u r -
able for t h e g rowth of A. fragrantissima as ind ica ted by i ts dominance in t h a t 
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hab i t a t t h a n in other local i t ies . W E A V E R — C L E M E N T S ( 1 9 3 8 ) s t a ted t h a t every 
p lan t was a p r o d u c t of t h e condi t ions u n d e r which it h a d grown and was the re -
fore a m e a s u r e of e n v i r o n m e n t . 
The ge rmina t ion e x p e r i m e n t s reveal t h a t the u p p e r few mill imeters of t h e 
soil is more f avourab le for germina t ion . If seeds are b u r i e d to few cen t imete r s , 
the i r chance fo r germina t ion will be d iminished . 
A ra in fa l l of 5 m m suff ices for t h e germinat ion of Achillea seeds h u t 
addit ional showers are n e e d e d for seedling survival . 
In sp i t e of the ve ry h igh r ep roduc t ive capaci ty of this p lan t a n d t h e 
t remendous n u m b e r of seeds produced b y a single p l a n t which seeds are esti-
ma ted to be as much as 25,000, the yea r ly addi t ion of new p lan t s in a s t a n d to 
those a l ready existing is v e r y limited d u e to improper condit ions n a t u r a l l y 
occurring in t h e desert. 
The h ighes t r ep roduc t ive capaci ty of A. fragrantissima works out t o 7560. 
The b ig difference in t h e amount of volati le oil c o n t e n t be tween p l a n t s 
growing in W a d i Rishrash, a n d in the o t h e r two localities m a y be due to t h e 
difference in t h e degree of expression of t h e characters u n d e r different envi ron-
menta l condi t ions including climatic and edaph ic fac tors , toge ther w i th topo-
graphy . Accordingly , t h e m o s t f avourab le locality for oil p roduc t ion f r o m 
Achillea p l a n t is Wadi R i s h r a s h , provided t he re are no inheren t genet ic dif-
ferences in oil product ion b y t h e plants growing at these d i f fe rent locali t ies. 
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FACTORS INFLUENCING 
THE QUANTITATIVE ANATOMICAL 
CHARACTERS OF THE VINECANE 
I. EFFECT O F THE SHOOT MORPHOLOGY AND OF T H E LOADING OF P L A N T 
By 
Á . H E G E D Ű S 
R E S E A R C H I N S T I T U T E O F V I T I C U L T U R E , B U D A P E S T 
Quantitative anatomical measurements and counts have been carried out on the 
cross section of the shoots of Berlandieri X riparia T. 5 С vine stock variety. On the 
cross sections taken f rom the same level of all canes of 12 p lants there has been examined 
the influence of the shoot number, height and thickness of the shoot and the length of 
internode on the inner s t ructure of the p lant . I t has been established that several of the 
quant i ta t ive anatomical indices significantly differ from each other according to the 
groupings examined. Thus if the intention is to examine ecological or varietal differences 
it is suitable for the purpose in view to t ake — at sampling — into consideration the 
shoot morphology and the loading of t he plant. 
I n t r o d u c t i o n 
C o m p a r a t i v e h i s t o l o g i c a l e x a m i n a t i o n of t h e o n e y e a r o ld ( m a t u r e ) c a n e s 
is i m p o r t a n t b o t h f r o m t h e t h e o r e t i c a l a n d p r a c t i c a l v i e w p o i n t s ; s t i l l i n t h i s 
f i e ld p r i o r t o t h e a u t h o r ' s i n v e s t i g a t i o n s n o s e r i o u s a t t e m p t s h a d b e e n m a d e . 
I n o u r e a r l i e r e x a m i n a t i o n s (HEGEDŰS 1 9 6 0 , 1963 , 1 9 6 4 ) w e d e m o n s t r a t e d t h a t 
t h e r e w e r e q u a n t i t a t i v e a n a t o m i c a l d i f f e r e n c e s in t h e s h o o t s of v a r i o u s s t o c k 
v a r i e t i e s , b u t t h e s e f e a t u r e s m i g h t c h a n g e u p o n t h e a c t i o n of e n v i r o n m e n t a l 
c o n d i t i o n s a n d a lso t h e v a r i o u s s h o o t l e v e l s m i g h t d i f f e r f r o m e a c h o t h e r u p 
t o a c e r t a i n d e g r e e . I n t h e c o u r s e of o u r n e w i n v e s t i g a t i o n s w e h a v e s e a r c h e d 
f o r a n a n s w e r t o t h e q u e s t i o n w h e t h e r t h e c a n e s of t h e s a m e v a r i e t y a n d p r o -
d u c e d u n d e r i d e n t i c a l e c o l o g i c a l c o n d i t i o n s d i f f e r f r o m e a c h o t h e r a c c o r d i n g t o 
n u m b e r a n d l e n g t h o f t h e s h o o t s a n d t o t h e t h i c k n e s s a n d l e n g t h o f t h e 
i n t e r n o d e . 
Material a n d Method 
In conformity with our objective we examined at the s ta t ion of the Research Insti tute 
of Viticulture in Eger all canes obtained in 1962 of 12 Berlandieri X riparia T. 5 С stock 
plants. The plants were selected to include 2 each with 8, 7, 6, 4, 3 and 2 canes. Thus a total 
of 60 canes were examined. 
After picking, the full length of the canes was measured and from every cane one of the 
9 —11th internodes falling between two tendrils was cut out. Of this internode the length was 
measured as well as the smallest and greatest thickness in the middle where a cross section was 
then produced. With measurement and count and by comparing the individual values 20 quan-
titative anatomical indices were established. On the cross sections produced in surveying the 
indices the following proceeding was carried out . The sections were placed in a photographical 
enlarger and photoprints of tenfold magnification prepared. On these photoprints the least (b) 
and greatest (B) diameter of the pith as well as the least (f) and greatest (F) thickness of the 
xylem were measured. These dimensions had to be taken f rom photoprints because in the 
fi Acta Agronomica Academiae Scientiarum Hungaricae 16, 1967 
3 8 4 A. H E G E D Ű S 
microscope available only a small pa r t of the section was visible at a t ime even at the lowest 
magnification so t h a t it was rather difficult to find and to measure the proper sites. These photo-
prints were used also in further measurements for orientation. The other measurements were 
performed in the microscope with 100 — 200 X magnification. We measured lowest (h) and 
greatest (II) thickness of the phloem extending from cambium to phellogen. At the broadest 
site of the phloem we also measured the part of full thickness consti tuted by the combined 
thickness of the ha rd phloem layers. Subsequently in the phloem per sectors between the rays 
we counted the ha rd phloem layers and calculated their average number (kh). When establishing 
the sectors all p r imary and secondary rays were taken into consideration and so the number of 
sectors fixed at the same time the to ta l number of rays (bs). At the border of xylem and p i th 
(medullary sheath) we established the number of the primary rays (practically the pr imary 
xylem bundles were counted: bs t) . The difference between the number of total and pr imary 
rays gave the number of the secondary rays (bs2). The diameter of the greatest trachea was 
measured at 4 places in each section. At the broad sides or the shoot we selected the 3 adjacent 
vascular bundles in which the t racheae were the smallest and in these we measured the dia-
meter of the largest trachea (t). Scrutinizing the ventral and dorsal sectors in a greater wid th 
we selected and measured the t rachea of the greatest diameter (T t or T 2 respectively). Af ter 
finishing the measurements several relative numbers were calculated. So to express the f la t ten-
ing of the pith the proportion between great and small diameter (B/b) was calculated; to express 
the unevenness of the thickness of the xylem the proportion between greatest and smallest 
thickness (F/f), to express the xylem to pith ratio the double sum of the smallest and greatest 
thickness of the xylem divided by the sum of the small and great d iameter of the pith ( fb) 
were obtained, for the unevenness of the phloem the H/h ratio, for the relat ive thickness of the 
hard phloem layers the total thickness of the phloem divided by the thickness of the hard 
phloem layers (H/kh) were obtained; fur ther the T/t and T,/T2 ratio il lustrating the uneven 
distribution of the size of the tracheae was also counted up. The t and T values were obtained 
f rom the arithmetical mean of the two data . When calculating fb we took the double of the sum 
of the two wood thicknesses in order t h a t the data might better correspond to the xylem to 
p i th ratio taken in to consideration in the qualification of the cane matura t ion . After having 
determined the 20 quanti tat ive-anatomical scores for all shoots we conducted analysis of 
variance with t hem in five different groupings to find out whether there was a significant differ-
ence among the groups and what it did amount to. To the first question the answer was sup-
plied by the F-test while the second — provided that the f i rs t was favourable — was answered by 
the calculation of the lsd value. The sign for the F-value (which is the initial of Fisher's name 
who introduced the test) unfortunately coincides with the sign of the value F introduced by us 
for marking the greatest thickness of the wood (previously, instead of carrying out an analysis 
of variance we had controlled with the t- test the validity of the difference of da ta and thus this 
problem did not arise at all). We have not considered it advisable to change the system of 
marking introduced and therefore, to distinguish the two signs we shall always use the F-value 
for Fisher in italics (F ) . In the f i rs t grouping shoots belonging together in each plant were 
considered as a group, so we had 12 groups with 2 — 8 members. In the fu r the r four cases three 
groups were formed on the basis of number of canes, cane length, internode length and internode 
thickness: the group of the small (A), medium (B) and large (C) values. Limits of grouping and 
number of individuals belonging to t hem are presented in Table 1. 
For the number of shoots the limits of grouping were given, while in the others we tried 
t o establish them so, t h a t each of the three groups should include the same number of individu-
als. Internode thickness signifies average of the largest and smallest diameter . 
Table 1 
Limits of grouping and number of individuals 
Viewpoint Limits of grouping N u m b e r of individuals 
grouping A В 
с 
A в с 
Number of canes  2 - 3 4 - -6 7 - -8 10 20 30 
Cane length, cm  211 — 400 401--460 461--600 20 18 22 
Length of internode, mm . . . . 9 8 - 197 198--219 220--260 20 19 21 
Thickness of internode, mm 5 . 7 - 7.3 7.4--7.9 8 .0--9.5 19 21 20 
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Results and Discussion 
Tab le 2, 3 show t h e m e a n of all d a t a (x) and the i r s t a n d a r d d e v i a t i o n (s), 
t h e p l a n t averages and t h e F and lsd va lues belonging t o t h e m as wel l as the 
means , F a n d lsd values in t h e f u r t h e r f o u r groupings. B e i n g given t h e f a c t t h a t 
t h e n u m b e r of t h e m e m b e r s in the g r o u p s is very d i f f e r e n t , in t h e g roup ing 
b y p l an t s a n d n u m b e r of shoots , two l imi t ing values h a v e been given f o r the 
lsd t h e lower of which is va l id for t h e comparison of t h e two g r o u p s wi th 
grea tes t n u m b e r of m e m b e r s while t h e h ighe r for t h a t of t h e two g r o u p s wi th 
t h e smallest n u m b e r of members . W h e r e , according t o t h e F va lue , t h e r e is 
no s igni f icant difference, t h e lsd value h a d no t been ca lcu la ted . In t h e group-
ing as pe r p lan t s , t h e y are a r r anged f r o m 1 to 12 accord ing to t h e dimin-
ishing n u m b e r of canes. 
The smallest and larges t d iamete r of t h e p i th e x h i b i t s ignif icant differ-
ences in every grouping excep t for t h a t accord ing to t h e c a n e length. Di f fe rences 
are grea tes t in the grouping for the th i ckness of in t e rnode . I n the th in s h o o t the 
p i th is s igni f icant ly less t h a n in the t h i c k one. The d i f fe rence according t o the 
l eng th of in te rnodes is lower b u t still v e r y i m p o r t a n t . O n l y t h e short i n t e rnodes 
differ s ignif icant ly , d is t inguishing themse lves by smal ler p i t h d i ame te r . F r o m 
the po in t of v iew of n u m b e r of canes t h e p l a n t s with f ew canes excel w i t h small-
er d i a m e t e r of t h e p i th . As to t h e f l a t t e n i n g of the p i th (B/b) there is n o signifi-
can t d i f ference according to any of t h e groupings. F o r t h e least t h i c k n e s s of 
t h e x y l e m (f) the re is a di f ference only in t h e grouping according to t h e thick-
ness of t h e in te rnode , n a m e l y wi th t h e increase of t h i cknes s f is increas ing too. 
Similar is t h e s i tua t ion in case of t h e g rea tes t xy lem th ickness (F) b u t here 
s ignif icant di f ference occurs also a m o n g t h e plants . As t o unevenness of the 
xy lem (F/ f ) a s ignif icant difference arises only among t h e p lants owing t o the 
fact t h a t in t h e canes of t w o p lan t s (2 a n d 12) the x y l e m is more t a p e r i n g t h a n 
in t h e o thers . F r o m t h e p o i n t of view of xy lem to p i t h r a t i o (fb) a s ign i f ican t 
difference arises according t o p lants , n u m b e r of canes a n d length of i n t e rnodes . 
As to t h e p l a n t s only t hose wi th t w o canes (11, 12) d i f fe r f rom t h e others . 
Otherwise those wi th few canes and s h o r t in ternodes a r e s ignif icant ly b e t t e r . 
F r o m t h e compar ison of t h e d a t a it a p p e a r s t h a t the h ighe r xylem to p i t h rat io 
is t h e resul t of t h e smaller d iamete r of t h e p i t h . R e m a r k a b l e is the c i r cums tance 
t h a t when t h e in te rnodes of identical morphological pos i t i on (around n o d e 10, 
be tween t w o tendri ls) of d i f fe ren t shoots are compared , t h e shorter i n t e r n o d e 
has a b e t t e r xy lem to p i t h ra t io . W i t h o u r earlier inves t iga t ions , on t h e other 
h a n d , we d e m o n s t r a t e d (HEGEDŰS 1963) t h a t the f l u c t u a t i o n of t h e i n t e r n o d e 
length wi th in a shoot d id n o t inf luence t h e xylem to p i t h ra t io . As r e g a r d s the 
th ickness of t h e ph loem (h, H) s igni f icant difference is f o u n d in t h e g roup ing 
according to th ickness : in t h i n shoots also t h e phloem l a y e r is t h i n n e r . I n the 
case of h r a t h e r i m p o r t a n t differences c a n be found also among the p l a n t s . In 
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Table 
Quantitative-anatomical features mesured on all canes 
Basis of compar i son D iame te r of p i th 
Ь 
в 
в/ь f 
To ta l X 3624.58 4369.16 1.21 952.01 
s 466.53 561.61 0.073 179.45 
1 3598.20 4381.15 1.22 972.39 
2 3718.10 4429.11 1.19 827.31 
3 3514.27 4135.35 1.18 990.37 
4 3742.08 4412.32 1.18 919.63 
5 3912.34 4873.93 1.24 923.23 
6 3662.94 4397.93 1.17 937.62 
Per plant 7 3722.89 4576.58 1.23 1045.53 
8 3773.25 4642.53 1.23 1069.51 
9 3740.88 4595.77 1.23 1099.48 
10 3141.38 3848.79 1.22 758.97 
11 3105.41 3656.95 1.17 1097.08 
12 2607.82 3345.21 1.30 989.17 
F 2.23* 2.35* 0.93 1.41 
lsd 423.25 — 846.50 505.98 — 1007.16 
— — 
A 3207.32 3933.92 1.23 974.79 
Number 
В 3802.03 4625.74 1.22 980.78 
of 
С 
3644.96 4343.98 1.20 9 2 5 . 0 3 
canes F 6.49** 5.99** 0.93 0.67 
lsd 246.99 — 330.92 299.75—400.47 
— 
Cane A 3570.62 4342.78 1.22 962.80 
length 
В 3585.01 4219.28 1.18 900.45 
С 3704.91 4515.43 1.22 985.58 
F 0.51 1.43 1.92 1.19 
lsd 
— — — — 
Length A 3215.72 3903.94 1.22 922.03 
of 
В 
3785.24 4576.58 1.21 941.21 
internode 
С 
3839.20 4592.17 1.19 989.17 
F 16.25*** 13.61*** 0.62 0.74 
lsd 239.56 297.35 
— — 
Thickness A 3155.77 3824.81 1.22 840.50 
of 
В 
3702.51 4439.90 1.20 924.43 
i r ternode 
С 
3987.87 4812.79 1.21 1087.49 
F 33.37*** 30.83*** 0.31 13.79** 
lsd 203.83 249.39 94.72 
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of 12 Berlandieri X riparia T. 5C plants 
Thickness of xy l em Xylem to p i th rat io Thickness of phloem 
F F / f f h h H H / h 
1724.16 1.84 0.68 128.03 520.33 4.25 
466.22 0.286 0.161 31.49 67.37 0.950 
1737.35 1.81 0.68 120.46 478.70 4.31 
1720.57 2.13 0.63 107.85 516.54 4.92 
1690.59 1.73 0.70 143.80 520.33 3.66 
1567.09 1.72 0.61 121.09 524.11 4.44 
1708.57 1.89 0.61 132.45 533.57 4.22 
1720.57 1.88 0.65 118.57 492.58 4.19 
1954.37 1.92 0.72 131.19 609.89 4.84 
1728.96 1.62 0.68 160.20 517.80 3.30 
1778.12 1.62 0.69 162.72 561.95 3.48 
1334.49 1.78 0.61 87.04 453.47 5.23 
2008.32 1.83 0.94 167.77 567.00 3.41 
2158.20 2.16 1.13 125.51 544.92 4.34 
2.19* 10.39*** 6.72*** 2.75** 1.73 2.13* 
241.00 — 482.00 0.17—034 0.11—0.22 27.12 — 54.87 
— 
0.87—1.73 
1767.33 1.82 0.80 133.71 527.27 4.16 
1764.93 1.84 0.66 133.71 533.57 4.15 
1682.20 1.86 0.66 122.36 508.97 4.35 
1.18 0.06 29.69*** 0.91 0.85 0.31 
— 
-
0.07—0.09 — — — 
1686.99 1.78 0.69 128.66 514.02 4.25 
1701.38 1.92 0.67 121.72 512.76 4.36 
1775.72 1.84 0.68 133.08 531.68 4.17 
0.67 1.19 0.05 1.54 0.50 0.21 
1767.33 1.96 0.78 118.57 510.24 4.54 
1683.40 1.83 0.63 133.08 517.17 4.06 
1724.16 1.76 0.64 131.82 531.68 4.18 
0.46 2.58 5.76** 1.33 0.54 1.36 
— 
— 
0.094 
— — 
— 
1628.24 1.96 0.73 110.37 481.85 4.57 
1654.62 1.82 0.64 124.88 526.00 4.42 
1888.42 1.76 0.68 148.85 578.98 3.77 
6.92** 2.63 1.55 9.84*** 6.05*** 4.44* 
153.47 
— — 
17.66 39.73 0.57 
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Table 3 
Quantitative-anatomical features measured on all canes 
Basis 
of 
comparison 
H a r d ph loem layers 
n u m b e r ] t h i ckness 
T r a c h e a l d i ame te r 
kh H / k h t T 
Tota l X 1.92 4.66 96.50 208.13 
s 0.298 1.20 29.10 22.82 
1 1.78 4.12 99.65 223.90 
2 1.75 4.75 81.99 206.24 
3 2.02 4.95 105.33 199.93 
4 1.87 4.73 97.13 198.04 
5 2.09 5.15 107.22 222.64 
6 1.75 3.87 93.97 204.35 
7 2.04 4.71 101.54 217.59 
Pe r plant 8 2.22 3.91 94.60 204.35 
9 2.21 4.76 104.70 199.30 
10 1.51 5.86 76.31 179.75 
11 2.22 4.81 92.71 233.36 
12 1.99 5.46 93.34 196.78 
F 3.18** 1.09 0.98 4.58** 
lsd 0.25—0.50 — — 18.92-38.47 
N u m b e r A 1.96 5.24 91.45 199.93 
of 
В 2.01 4.43 99.65 212.55 
caues 
С 1.85 4.62 95.87 207.50 
F 1.83 1.60 0.40 2.32 
lsd 
— — — — 
A 1.93 4.54 91.45 198.67 
В 1.93 4.66 93.97 206.24 
Cane length 
С 1.91 4.77 102.17 217.59 
F 0.16 0.18 0.90 8.89*** 
lsd 
— — — 
12.61-13.24 
A 1.86 4.72 90.19 203.08 
Length 
В 1.96 4.50 93.97 206.87 
of 
С 1.94 4.76 102.17 213.18 
internode F 0.64 0.27 1.62 2.15 
lsd 
— 
— — 
— 
A 1.78 5.03 88.30 192.36 
rhickness 
В 1.83 4.30 95.24 212.55 
of 
С 2.14 4.70 104.70 217.59 
internode F 11.72*** 1.93 9.40*** 17.84*** 
lsd 0.16 
-
11.98 8.83 
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of 12 Berlandieri X гiparia Т. 5C plants 
N u m b e r of p i th r a y s 
T / t T , / T , b s j bs2 be 1/2 
2.34 1.08 48.58 26.00 74.58 2.06 
1.21 0.14 3.52 6.71 7.21 0.80 
2.34 1.07 48.25 24.37 72.62 2.13 
3.56 1.10 51.50 21.75 73.25 2.75 
1.88 1.12 47.14 26.14 73.28 2.21 
2.05 1.04 48.57 24.57 73.14 2.09 
2.09 1.08 48.67 30.50 79.17 1.64 
2.21 1.08 45.50 27.50 73.00 1.65 
2.20 ' 1.14 51.00 28.25 79.25 1.87 
2.18 1.07 49.25 29.25 78.50 1.72 
1.91 1.03 53.00 30.33 83.33 1.75 
2.39 1.02 47.33 17.00 64.33 2.80 
2.52 1.03 44.00 34.00 78.00 1.30 
2.11 1.02 46.00 24.00 70.00 1.91 
0.98 23.83*** 2.78** 1.80 2.02* 1.53 
— 0 . 0 6 - 0 . 1 3 3.06—6.11 — 6 . 6 3 - 1 3 . 3 — 
2.22 1.03 48.10 25.80 73.90 2.01 
2.17 1.09 48.30 28.90 77.20 1.70 
2.49 1.08 48.93 24.13 73.06 2.31 
0.48 0.56 0.30 3.26* 2.10 3.73* 
— — — 
3 .72-5 .00 — 0.44—0.59 
2.21 1.07 48.80 25.45 74.25 2.03 
2.69 1.09 48.44 24.06 72.50 2.23 
2.16 1.07 48.50 28.09 76.59 1.94 
1.13 0.07 0.06 1.95 1.66 0.68 
2.28 1.06 48.21 28.84 73.05 2.17 
2.66 1.08 49.10 27.00 76.10 1.97 
2.08 1.09 48.43 26.09 74.52 2.01 
1.24 0.18 3.08 0.50 0.87 0.42 
2.29 1.07 48.31 21.00 69.31 2.63 
2.61 1.07 48.00 27.00 75.00 1.87 
2.10 1.09 49.45 29.70 79.15 1.70 
0.93 0.07 0.95 12.01*** 12.73*** 9.46** 
- -
3.62 3.86 0.45 
8' Acta Agronomica Academiae Scientiarum Hungaricae 16, 1967 
3 9 0 A. H E G E D Ű S 
t h e H/h va lues expressing unevennes s of t h e thickness of ph loem, differences 
a r e found acco rd ing to p l a n t s a n d th ickness of canes. I n t h e thick canes t h e 
p h l o e m layer is most even. T h e mean n u m b e r of the h a r d ph loem layers (kh) 
d i f fers accord ing to plants a n d thickness of canes. On t h e th ick shoots t h e 
n u m b e r of t h e h a r d phloem l a y e r s is grea ter t oo . Rela t ive th ickness of t h e h a r d 
p h l o e m layers ( H / k h ) does n o t show s ignif icant differences according to e i ther 
grouping. T h e grea tes t t r a c h e a l d iameter in t h e med ium sec tor of the b r o a d 
s ides (t) differs according t o t h i cknes s of c a n e s : it is s ign i f icant ly greater in t h e 
t h i c k canes t h a n in the t h i n ones . The g r ea t e s t t rachea l d i a m e t e r exhibi ts a 
dif ference on t h e narrow sides (T) according t o p lants , c ane leng th and th ick-
nes s . I t is r e m a r k a b l e t ha t t h e t r achea l d i a m e t e r is greates t in t h e longest canes . 
T h e quotient of t h e greatest t r a c h e a l d i ame te r s of the b r o a d and narrow sides 
(T / t ) does no t exh ib i t accord ing to either g roup ing s ignif icant differences. T h e 
q u o t i e n t of t h e greatest t r a c h e a l d iameters of the v e n t r a l and dorsal sides 
(T x /T 2 ) s igni f icant ly differs o n l y between p l a n t s . The s a m e s t a t e m e n t can b e 
m a d e on the n u m b e r of the p r i m a r y pi th r a y s ( b s j . The n u m b e r of the secon-
d a r y pith r a y s differs s u b s t a n t i a l l y as to t h e thickness of canes while t o t h e 
n u m b e r of canes in a lesser degree . In th in shoots there a re considerably less 
secondary r a y s t h a n in the m e d i u m or th ick ones. As to t h e n u m b e r of canes 
t h e number of secondary r a y s is greatest in t h e shoots of p l a n t s with m e d i u m 
n u m b e r of canes . The total n u m b e r of rays (bs) differs accord ing to p lan ts and 
c a n e thickness. T h e pr imary t o secondary p i t h r a y r a t i o ( l / 2 ) s i g n i f i c a n t l y di f fers 
i n t h e grouping concerning c a n e number pe r p l a n t and cane th ickness . 
Conclusions 
I t follows f r o m what h a d been exposed t h a t in sampl ing for compara t ive 
ana tomica l examina t ions a n d eva lua t ion of resu l t s several v iewpoin ts m u s t be 
t a k e n into cons idera t ion . S ign i f i can t difference among t h e p l a n t s can he f o u n d 
in t h e ma jo r i ty of features w h i c h means our prac t ice to be r igh t according to 
w h i c h the 10 samples to be e x a m i n e d had been taken f r o m different p l an t s 
( H E G E D Ű S , 1 9 6 4 ) . F rom the v i e w p o i n t of n u m b e r of canes t h e r e differ the p i t h 
d i a m e t e r , x y l e m to pi th ra t io , n u m b e r of s econdary rays a n d p i t h ray ra t io . I t 
is interest ing t o n o t e tha t m o s t l y the p lan ts w i t h a med ium n u m b e r of shoots 
e x h i b i t ex t reme values . R e g a r d i n g cane l eng th there is a d i f fe rence only in t h e 
t r a c h e a l d i a m e t e r (T). I t is p r o b a b l e t ha t in t h e longer shoots wider t r a cheae 
deve lop on a c c o u n t of the inc reased t r a n s p o r t r equ i remen t . Considering t h e 
i n t e rnode l eng th there is a s ign i f icant d i f ference between p i t h d iameter a n d 
x y l e m to p i th r a t io . This f a c t corroborates t h e earlier p rac t i ca l s t a t e m e n t 
( B E H N Á T S K Y 1 9 0 8 ) t h a t shoots w i t h longer in t e rnodes exhib i t a worse xy lem to 
p i t h ratio. This does not a p p l y t o the per iodical a l t e rna t ion of shorter a n d 
Acta Agronomica Academiae Scientiarum Hungaricae 16, 1967 
Q U A N T I T A T I V E ANATOMICAL C H A R A C T E R S OF T H E V I N E C A N E 3 9 1 
longer in te rnodes w i th in the shoot . I t is a well known f a c t t h a t the i n t e r n o d e s 
be tween t w o tendri ls a re t h e longest and t h o s e following immedia te ly u p w a r d s 
the shor tes t . This d i f ference does no t cause a change, however , in t h e x y l e m 
to p i th r a t io . In the g roup ing for i n t e r n o d i u m thickness s ignif icant d i f fe rences 
are f o u n d in t h e m a j o r i t y of fea tures . I n t h e th icker cane t h e thickness of p i t h , 
xylem a n d phloem is g rea te r , besides, t h e p h l o e m is more even and the n u m b e r 
of ha rd ph loem layers is higher. The t r a c h e a l d iamete r a n d the n u m b e r of 
secondary and to ta l r a y s are also grea ter whi le the p i th r a y quot ient is sma l l e r . 
Thus i t is ev iden t t h a t if we w a n t to d imin i sh spreading of da t a we m u s t p a y 
more a t t e n t i o n to t h e evenness of cane th i ckness . There is n o difference b e t w e e n 
the quo t i en t s R/b , H / h a n d T/ t according t o any of t h e groupings and o n l y a 
difference b y p lan t s b e t w e e n the F/f , T j / T 2 a n d bsx va lues . Consequent ly s am-
pling errors m u s t be r eckoned wi th t h e l eas t in these cha rac t e r s . Most e r ro r s can 
be r eckoned wi th in t h e p i t h d iameter (b, R) which, excep t for the cane l e n g t h , 
exhibi ts s ignif icant d i f ferences in a n y o t h e r grouping. 
As a f ina l resul t of the examina t ions i t may be es tabl ished t h a t w h e n 
s tudy ing t h e var iab i l i ty caused b y va r i e t a l a n d ecological fac tors of t h e q u a n -
t i t a t ive -ana tomica l f e a t u r e s of shoots it is p r o p e r to e x a m i n e t h e 10th i n t e r n o d e 
of one cane each of 10 p l an t s . I t is also su i t ab l e for the p u r p o s e in view t o p a y 
a t t en t ion to t h e even n u m b e r of canes of t h e p l an t s e x a m i n e d . Plants w i t h 2 — 3 
canes should be pa r t i cu la r ly avoided b e c a u s e in these t h e q u a n t i t a t i v e - a n a t o -
mical f ea tu r e s are genera l ly more ex t r eme . I t is also adv i sab le to select canes 
of m e d i u m thickness a n d medium in t e rnode leng th in o rde r t o diminish h e r e b y 
— as f a r as possible — t h e individual v a r i a t i o n . 
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EFFECT OF KINETIN ON THE PIGMENT 
CONTENT OF BARLEY LEAVES 
By 
M . H O R V Á T H , D . L Á S Z T I T Y 
D E P T . O F P L A N T P H Y S I O L O G Y , L O R Á N D E Ö T V Ö S U N I V E R S I T Y B U D A P E S T 
Etiolated excised barley leaves (removed f rom the roots) and those raised in art i-
ficial light have been floated on t ap water and on a tap water solution of 10 ~4 M kinet in 
in a light thermostat . In the green leaves f loated on tap water pigment destruction 
occurred af ter a period of 24 hours in comparison to the control (leaves kept in a k inet in 
solution) and this level was maintained by the kinetin afterwards. On the other band , in 
the etiolated leaves kept in t ap water a significant pigment destruction was noted a l ready 
after three hours as the combined effect of kinet in and light had been less able to ma in -
tain pigment here than in green leaves. 
I n t r o d u c t i o n 
I n o u r e x p e r i m e n t k i n e t i n s o l u t i o n w a s u s e d o n l y a f t e r t h e r e m o v a l o f t h e 
r o o t s a s f o r " a s t i t u t e " a n d i n o r d e r t o l e a r n a b o u t t h e m a i n t e n a n c e of p i g m e n t 
c o n t e n t r e l a t i v e t o t h e e x c i s e d l e a v e s k e p t i n t a p w a t e r . I t c o u l d b e s h o w n 
( K E N D E 1 9 6 4 ) t h a t t h e y e l l o w i n g of t h e e x c i s e d l e a v e s d i d n o t o c c u r w h e n e v e r 
t h e l e a f d e v e l o p e d r o o t s i n d i c a t i n g t h a t c e r t a i n r o o t f a c t o r s c o n t r o l t h e p r o t e i n 
m e t a b o l i s m of l e a v e s a n d c o n s e q u e n t l y t h e i r p i g m e n t l eve l a s w e l l . 
6 - B e n z y l a m i n o p u r i n t u r n s y e l l o w i n g t o b a c c o l e a v e s g r e e n , i t r e s t o r e s t h e 
l a m e l l a r s t r u c t u r e of t h e c h l o r o p l a s t s t o o ; t h e q u a n t i t y o f c h l o r o p h y l l A 
i n c r e a s e s t h e m o s t i n t e n s i v e l y ( K U R S A N O V 1 9 6 4 ) . O b v i o u s l y k i n e t i n a f f e c t s t h e 
c h l o r o p h y l l q u a n t i t y of t h e d e t a c h e d l e a v e s t h r o u g h p r o t e i n s y n t h e s i s a n d b y 
d i m i n i s h i n g p r o t e i n d e s t r u c t i o n ( S A H A I 1 9 6 5 ) . I n o u r e x p e r i m e n t w e h a v e t r i e d 
t o d i s c o v e r w h e n k i n e t i n s t o p s — a f t e r i s o l a t i o n — t h e s t a r t o f p r o t e i n h y d r o -
l y s i s a n d t h e i m m e d i a t e l y f o l l o w i n g p i g m e n t d e s t r u c t i o n a n d w h e t h e r i t r e s t o r e s 
t h e s t a r t i n g s t a t e . 
M a t e r i a l a n d M e t h o d s 
For our experiment we have used the 7-day old leaves of the MFB barley variety raised 
in A light thermosta t (LÁSZTITY —HORVÁTH 1965). We removed the roots of the barley plants . 
The excised leaves were placed in a beaker containing t ap water and in a t a p water solution of 
10 ~4 M kinetin. They were kept in the thermostat under white light. The light intensity was 
4.000 lux. Each day during 6 days the leaves were f rom t ap water into kinet in solution put over 
and then examined on the 7th day. Parallel with this experiment the roots of 7-day old etiolated 
leaves were as well removed. Similarly to the former they were placed in wate r then in a kinet in 
solution and for the rest of the time in a light thermostat . The last day of t r ea tment was the 5 th 
one and the examination took place on the 6th day. I n this last case we employed even a 5 — 8 — 
22-hour t rea tment . 
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Each d a y we cut off a section from the approximately 1 cm portion of the detached 
leaves and placed them in water or in the kinetin solution which solutions had been changed. 
By this we wan ted to assure the be t t e r penetration of the solutions through the fresh surfaces. 
The to ta l pigment content has been determined by FADEEL'S method (1962). The experi-
ment has been done in 8 replicates. And the gained mean results depicted on a bar graph based 
on microgram/mg values of f resh weight. 
Results and Discussion 
We h a v e studied h o w long the k i n e t i n is able t o m a i n t a i n or rees tab l i sh 
t h e p igment level of the c o n t r o l if daily, in a few hours t h e leaves kep t in w a t e r 
are t r ans f e r r ed — after t h e r emova l of roo t s — to a 1 0 M kinet in solut ion and 
Я9 
4r 
0 2 
Fig. 1. Changes in the total p igmen t content of t rea ted leaves isolated for 7 days and raised in 
light. (Calculated in microgram/mg fresh weight. Abbreviations: (0) the intact leaf a t the 
time of setting up the experiment; (1) in water; (2) in a 10~4 M kinet in solution; (3) a t 1 day 
(4) at 2 days; (5) at 3 days; (6) a t 4 days; (7) at 5 days ; (8) leaves placed in the kinetin solution 
a f t e r being kept in water for 6 days 
if they are i l lumina ted d u r i n g the entire pe r iod of t r e a t m e n t . As controls the re 
have been u s e d the leaves k e p t in tap w a t e r and placed in t h e kinet in solut ion 
af te r the r e m o v a l of t he i r roo t s . The examina t ions t o o k p lace on t h e 6 t h and 
7 th days fol lowing root r e m o v a l . 
Fig. 1 shows the c h a n g e s in the p i g m e n t con t en t of t rea ted 7 - d a y old 
barley leaves raised in l i gh t a f t e r the 7 th d a y of isolat ion. P igment des t ruc t ion 
was grea tes t in the leaves k e p t in water ( b a r 1). Bar 8 con ta ins the d a t a on the 
leaves p u t in the kinet in so lu t ion on t h e 6 t h day. In t h i s case kinet in h a d no 
more effect . Relat ive to t h e leaves kept in a kinet in so lu t ion (bar 2) t h e p i g m e n t 
level of t h e leaves kept in w a t e r has g radua l ly reduced a f t e r a t ime. The 3 rd and 
4 th bars dese rve a t t en t ion . I t might be supposed t h a t w i t h t h e leaves be ing kep t 
in water fo r 2 or 3 days s u c h a reduct ion would not occur in the to t a l p i g m e n t 
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c o n t e n t . I t seems h o w e v e r t ha t t h e r e is a very close relat ion b e t w e e n p igmen t 
d e s t r u c t i o n and p r o t e i n decomposi t ion and k i n e t i n is unable t o reverse even 
a one -day old decomposi t ion process b u t only s t a g n a t e i t . T h u s i t could be 
supposed t h a t it is poss ible to o b s t r u c t protein decompos i t ion a n d t h e p i g m e n t 
des t ruc t ion occurr ing parallelly w i t h it ( K E N D E 1 9 6 4 ) . Insofar as pro te in syn-
thesis t akes place u n d e r the effect of kinet in it is n o t likely t h a t t h e p i g m e n t 
des t ruc t ion should b e as great as t h a t published b y S A H A I ( 1 9 6 5 ) . T h e effect of 
l ight a n d kinet in can b e the most qu i ck ly seen in t h e q u a n t i t a t i v e changes of 
Ï93 
2 
1 
Fig. 2. Changes in the t o t a l pigment conten t of etiolated t h e n illuminated leaves isolated for 
6 days. (Calculated in microgram/mg f resh weight). Abbreviations: (1) in water ; (2) in a 
10 - 1 M kinetin solution; (3) 3 hours;(4) 5 hours; (5) 8 hours; (6) 22 hours;(7) 1 day; (8) 2 days; 
(9) 3 days; (10) 4 days ; (11) after being kept for 5 days in water, then kinetin solution 
chlorophyl l A of t h e p igments ( L Á S Z T I T Y — H O R V Á T H , H O R V Á T H — L Á S Z T I T Y 
1 9 6 5 ) ; t h u s if synthes is were also conce rned it could as well be ev idenced in t h e 
t o t a l p i g m e n t con t en t . I n the p r e sen t exper iment k ine t in seems t o be only an 
inh ib i to r of the decompos i t ion fo l lowing the effect of isolation. 
F ig . 2 contains t h e results of t h e combined e f fec t s of l ight a n d kinet in on 
t h e e t io la ted leaves on t h e sixth d a y of isolation. L i g h t and p i g m e n t toge the r 
p r o d u c e qui te a h igh p igment level (bar 2). L i g h t in itself has no effect : t h e 
decompos i t ion can h e seen (bar 1). A f t e r 3 to 5 a n d 8 hours of w a t e r t r e a t m e n t 
t h e k ine t in solution h a s only an i nh ib i t o ry effect on t h e once s t a r t e d process of 
decomposi t ion . The des t ruc t ive process following t h e effect of isolation ad-
vances and the k ine t in has ma in ta ined only its p a r t i c u l a r level. Grea t des t ruc t ion 
is caused in the p i g m m t content of e t io la ted leaves placed in l ight and kept in 
water fo r two days ( b a r 2). I t seems t h a t here the k i n e t i n solution even increased 
d is in tegra t ion . The comple te de s t ruc t i on takes p l ace much more quickly in 
e t io la ted leaves p l aced in light t h a n in green leaves . As the per iod of isolation 
increases t h e inh ib i to ry role of k i n e t i n is not so m a r k e d as in t h e green leaves. 
145, 
6 7 
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INVESTIGATION ON PLANT 
COLLECTION OF LUCERNE 
By 
A . J Á N O S S Y , I . S U L Y O K 
N A T I O N A L I N S T I T U T E F O R A G R O B O T A N Y , T Á P I Ó S Z E L E 
A plant collection of 357 varieties or progeny generations of lucerne had been 
tested for basic plant material of breeding a t the National Inst i tute for Agrobotany, 
Tápiószele, in the years 1958 — 1965. 176 Hungarian local varieties were included in the 
collection. According to the results obtained there were several entries wi th in the 
collection which could be used as basic p lan t material for the breeding of high yielding 
new varieties. 
Introduction 
On t h e basis of official tr ials c o n d u c t e d for m a n y yea r s — in 1965 — the 
Agr icu l tu ra l Qual i fy ing Council m a d e t h e following r e p o r t on cer t i f ied H u n g a -
rian var ie t i es of lucerne: " . . . general ly speaking t h e y sa t i s fy the d e m a n d s of 
commerc ia l cu l t iva t ion , b u t t hey fall b e h i n d the m o r e vigorously developing 
Wes t E u r o p e a n va r i e t i e s " (OMFTMI, 1966). 
Th i s va lua t ion is due to the f a c t t h a t owing to agr icu l tura l deve lopmen t , 
t he lucerne is used no t more t h a n d u r i n g 3 years in in tens ive commerc ia l fa rm-
ing. T h e v e r y va r i e ty p u t to use t h e r e , m u s t have been of ex t remely vigorous 
d e v e l o p m e n t t o be able t o produce considerable high yields in t h e f i r s t year 
and to r e a c h its m a x i m a l pe r fo rmance du r ing the second year . 
L u c e r n e has been a n d is still u s e d b y the m a j o r i t y of H u n g a r i a n fa rms 
general ly fo r 4 to 5 yea r s . The in tens ive p l a n t growing of b u t a few s t a t e f a rms 
is so a r r a n g e d t h a t t h r ee years use of luce rne seems fo r t h e m more economical . 
Thus t h e f ind ings of t h e Qual i fy ing Counci l are correct no t ing t h a t t h e H u n g a -
r ian var ie t i es of lucerne as a whole " s a t i s f y the d e m a n d s of commercia l cul t iva-
t i on . " 
I t is l ikely t h a t even in view of m o s t intensive agr icul tura l deve lopmen t 
H u n g a r y will always need the " s t e p p e " t y p e , ve ry d rough t - r e s i s t an t var ie t ies 
of lucerne which grow in dense s t a n d s fo r 4 to 5 yea r s in t h e dry a r e a s of the 
Grea t P l a in s wi th no access to i r r iga t ion wate r , b u t p l a n t breeders m u s t also 
s t u d y t h e p roduc t ion of intensive a n d vigorously developing va r i e t i e s which 
suit t h e needs of the p red ic tab le d e v e l o p m e n t of cu l t iva t ion . 
I n t h e 1950s t h e F rench var ie t i es were ve ry successful in t h e lucerne 
breed ing of Europe , especially t h e wor ld - famous v a r i e t y Du Puits. Th i s was 
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t h e first so-cal led intensive improved v a r i e t y of lucerne m o r e a d a p t e d to a 
sho r t use of 2 t o 3 years t h a n t h e old and long living var ie t ies of s teppe t y p e . 
According t o G Y Á R F Á S ( 1 9 6 2 ) in the n a t i o n a l va r ie ty t r ia l s of 1 9 5 8 — 1 9 6 0 
t h e French l uce rne varieties Du Puits and Marque Socheville surpassed, in t h e 
f i r s t year of cu l t i va t ion , all t h e variet ies a t s ix exper imenta l s ta t ions while in 
t h e 3RD and 4T H yea r s their y ie lds in hay fell be low the expe r imen ta l average . 
According to C S Á K et al. ( 1 9 6 4 ) in the c o m p a r a t i v e yield t r ia ls of 1 9 6 1 — 1 9 6 3 
t h e var iety Du Puits a lways p roduced an o u t s t a n d i n g yield in t h e f i rs t y e a r , 
b u t the H u n g a r i a n variet ies surpassed it in average yields of three y e a r s . 
U n d e r dry a n d e x t r e m e c l imat ic conditions, if i r r igat ion is impossible, t he local , 
u n d e m a n d i n g var ie t ies a lways assure higher yields. 
According t o the e x p e r i m e n t s of W O L F H A H D T in Aus t r i a ( P A M M E R 1 9 6 3 , 
1964, 1965) t h e va r i e ty Du Puits and t h e new var ie t ies (Liechtenstein, 
Florimonde, e tc . ) having a s imi lar r h y t h m of deve lopment cer ta inly average 
h igher yields in t h r e e years t h a n t h e old ones. On the o ther h a n d , the H u n g a r i -
a n varieties h a v e caused a d i s a p p o i n t m e n t w i t h t h e except ion of t h e semi- inten-
s ive var iety Mv Synalfa. New var ie t ies are cha rac te r i zed b y a vigorous ea r ly 
deve lopment , e a r l y f lowering, s t rong and s l igh t ly coarse s t ems , h u t beg inning 
w i t h the t h i rd y e a r a considerable s tand t h i n n i n g and r educed p r o d u c t i v i t y . 
According to t h e da t a f rom Tápiószele these var ie t ies have reached 85 to 90 
p e r cent of the i r m a x i m u m yie lds of the second yea r a l ready in t h e f i rs t y e a r of 
p lan t ing . 
From t h e p o i n t of view of lucerne b reed ing in H u n g a r y and considering 
b o t h the foreign requ i rements a n d those of commerc ia l p roduc t i on , it would be 
of p a r a m o u n t i m p o r t a n c e to l a u n c h such a b r eed in g p r o g r a m m e in which t h e 
b e s t entries of t h e world p l an t collection of l uce rne tes ted for m a n y character is -
t ics would be u s e d as basic b r eed ing mater ia l f o r the p roduc t ion of new var ie -
t ies of lucerne. 
In the N a t i o n a l I n s t i t u t e for A g r o b o t a n y a p lan t collection had been 
es tabl ished for H u n g a r i a n reg ional variet ies, local ecotypes, a n d f u r t h e r m o r e 
f o r the most i m p o r t a n t improved a n d regional var ie t i es of t h e wor ld . The collec-
t i o n being composed of a t o t a l of 357 entries of lucerne of d i f fe ren t origin was 
inves t iga ted fo r e ight years b e t w e e n 1958 a n d 1965. The resul t s of research 
p r o v e d many en t r i e s being w o r t h to he inc luded in the b reed ing s tock. 
Material and Methods 
The plant mater ia l being studied belonged to the genus Medicago, in particular to the 
species Medicago sativa L. and Medicago media Pers. The annual distribution of the number of 
examined entries are shown in the table on p. 399. 
The seed crops produced from plots established wi th original seed lots in 1958 and 1959 
were enough for annua l replantings for four years. Thus in 1961 and 1962 in the fourth year we 
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M. s a t i v a M. media 
Seed lots planted in 1958 105 — 
Seed lots planted in 1959 112 18 
Seed lots planted in 1962 288 21 
Seed lots planted in 1964 153 — 
compared the s tands of the first, second, third and fourth years. Year after year this method has 
provided the opportuni ty for determining in replicates or safely estimating the endurance of 
the varieties, their recovering ability, resistance, the ratio of leaves to stems, t ime and intensi ty 
of flowering, relative green and hay yielding ability. Thus there were 4, 3 and 2 replicates of the 
f i rs t , second and thi rd years of growing, respectively. 
The results of the detailed amino acid analysis of the world plant collection — because of 
the richness of its material — will be reported on in a separate study in the near future. 
The size of plots was 6 m2 ( 3 x 2 m), arranged in one row blocks wi th two s tandard 
varieties (Bánkúti and Békésszentandrási). Method of plantings: row distance of 12 cm, wi th 
70 seeds or sprouts per meter. Seed lots for plantings in 1962 and 1964 were taken part ial ly 
f rom among the best entries of the previous two years and partially f rom new additions. T h a t 
par t of the collection established in these two years was planted only once using the same block 
arrangement, plot size and standards mentioned. 
Foreign varieties have been acquired by exchange. Up to 1958, 79 and until 1961 an 
additional 97 progeny generations were collected f rom our local plant production, thus 79 
entries of the collection planted in 1959 (altogether 130 plots) and 97 of the plantings of 1962 
(totalling 309) were Hungarian local varieties or entries. 
The distr ibution of foreign varieties according to country was the following: 
Australia 7 
Austria 2 
Algeria 2 
Argentina 15 
Bulgaria 3 
Czechoslovakia 27 
England 5 
F AO (mixed) 26 
France 6 
Germany 7 
I ran 1 
Israel 3 
I taly 14 
Japan 1 
Jugoslavia 2 
Peru 1 
Poland 5 
Portugal 2 
Roumania 3 
Soviet Union 34 
Sweden 4 
USA 11 
Uruguay 2 
Total 181 
R e s u l t s 
H e r e w e s h a l l g i v e t h e m o r e i m p o r t a n t e x p e r i m e n t a l r e s u l t s of 105 v a r i e -
t i e s p l a n t e d i n 1 9 5 8 . W e s h a l l o n l y i n c l u d e t h e f i g u r e s c o n c e r n i n g a f e w n o t e -
w o r t h y v a r i e t i e s f r o m t h e m a s s of d e t a i l e d d a t a . F r o m t h e c o l l e c t i o n m a n y 
s u i t a b l e t y p e s m a y b e s e l e c t e d f o r c r o s s i n g s o n a c c o u n t o f t h e i r f a v o u r a b l e 
c h a r a c t e r i s t i c s . 
Varieties showing the best winterhardiness and survival a r e l i s t e d i n r e -
d u c i n g o r d e r o f t h e i r v a l u e s : 
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Ser ia l n u m b e r a n d n a m e of v a r i e t y 
P e r c e n t a g e of p l a n t s t a n d s i n t h e 
f o u r t h y e a r 
50 Békésszentandrási (Hungary) 
41 Moravska krayova (CSR) . . . 
48 Sechin (Soviet)  
117 Omskaya (Soviet)  
102 Harkovskaya (Soviet)  
69 Grimm (USA)  
65—70 
65—70 
60—65 
60—65 
60—65 
55 — 60 
Average of 105 varieties 32 
Varieties recovering most quickly ( l is ted in r educ ing order of the i r values) : 
1 Hegyfalui 
50 Békésszentandrási 
13 Du Puits (France) 
48 Sechin 
41 Moravska krayova 
69 Grimm 
78 Socheville 
Varieties showing the best ratio of leaves to stems : 
6 Bánkuti 62 
69 Grimm 62 
117 Omskaya 57 
Four year average of 105 varieties 49.4 
Varieties flowering and ripening early : 
67 Atlantic (USA) 
97 Poltavskaya 256 (Soviet) 
117 Omskaya 
13 Du Puits 
Varieties surpassing the average of green yields: 
In t he first two years: 13 Du Puits 
In average of four years : 50 Bckésszentandrási 
H e r e le t us present t h e more i m p o r t a n t expe r imen ta l results of 288 varie-
ties p l a n t e d in 1962. 
T h e H u n g a r i a n reg iona l variet ies h a d the best deve lopmen t , recover ing 
abili ty a n d relat ive p r o d u c t i v i t y . T h e following were especially excel lent 
t h r o u g h o u t fou r years (1962 — 1965): 
138 Tiszanagyfalui 
19 Szomódi 
165 Ricsei 
180 Tiszaőrsi 
192 Zsombói 
193 Tiszaszigeti 
6 Bánkuti 
117 Omskaya 
41 Moravska krayova 
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The a b o v e were excel lent previously in the collection p lan ted in 1959, 
especially No. 138 Tiszanagyfalui t h a t has since then excel led because of i ts 
quick recover ing , high leaf ra t io , win ter -hard iness a n d disease res i s tance . 
Since 1962 w h e n a s t ra in was selected f r o m the or iginal popu la t ion of 
Tiszanagyfalui it has escaped t h e virus in fec t ion in spite of t h e fact t h a t it has 
been grown immedia te ly n e x t t o red c lover plots ve ry in fec ted by c o m p l e x 
viruses a n d t h r e a t e n e d b y t h e large aph id infes ta t ion p reva i l ing every y e a r in 
Tápiószele. Th i s var ie ty p roduces tall p l a n t s ; it is a v e r y leafy , erect t y p e 
and has a charac ter i s t ica l "sativa" f o r m . A t the t ime of f lowering a b o u t 0.5 
to 1% of p l a n t s can be f o u n d carrying yel lowish-white inflorescences, occa-
sionally f lowers change to greenish-purple . 
The fol lowing have been found to be s ignif icant ly t h e earliest in f lower ing 
and r ipening of seed: 
Hungar ian local varieties: 27 Lengyeltóti 
35 Koppányszántói 
168 Tarnamérai 
6 Mocsai 
Foreign varieties: 200 San Luis 7 (USA) 
74 Chapi 
105 Kubanskaya (Soviet) 
The v a r i e t y San Luis 7 was the m o s t str iking for i t s unusua l ear l iness 
and ve ry s t r ong recovering abi l i ty . The collection was p l a n t e d on t h e l l ' h of 
April , 1962 a n d the va r i e ty San Luis 7 f lowered already on J u n e 28 , h a n d its 
completely r ipened seeds could be ha rves t ed on August 23 r (L Later it was de-
m o n s t r a t e d t h a t under H u n g a r i a n condi t ions this va r ie ty suf fered h e a v y s t a n d 
losses du r ing over-winter ing and consequen t ly it can be u s e d as a crossing p a r t -
ner only t o g e t h e r with r e p e a t e d back-crossings and select ions strictly d i rec ted 
for re ta in ing t h e early, well recovering b u t win te r -ha rdy types . Let u s add , 
th is va r i e ty l a te r proved t o be the most quickly recover ing one in t h e en t i re 
world collection. 
B y w a y of compar ison we present a few da ta of t h e var ie t ies Szarvasi and 
San Luis 7. 
In T a b l e 1 it can be seen t h a t the San Luis 7 great ly surpasses t h e k n o w n 
var ie ty Szarvasi in earliness and recover ing ability, b u t i t would p rac t ica l ly 
die out in t h e fou r th yea r . 
We e x a m i n e d in deta i l t h e endurance a n d virus res i s tance of 288 var ie t i es 
in their f o u r t h year , in 1965. The dens i ty of s tands of t h e var ie t ies was t h e fol-
lowing: 
Died out 21 varieties 7.29% 
Thin s tand (below 40%) 32 varieties 11.11% 
Dense s tand (above 50%) 235 varieties 81.60% 
288 varieties 100.00% 
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Table I 
Comparisons between the varieties of lucerne San Louis 7 and Szarvasi 
Tápiószele 1962 — 1964 
1962 1963 1964 
1965 
P e r c e n t a g e of 
s t a n d d e n s e n e s e 
Varie ty T i m e of 
p l a n t i n g 
F lower -
ing 
R e g e n e r a -
t ion 
F l o w e r -
ing 
Regene ra -
t ion 
F l o w e r -
i n g 
Szarvasi 
San Louis 7 
11. IV. 
11. IV. 
4. V I I . 
28. VI. 
25. I II . 
16. I II . 
10. VI . 
13. V. 
20. I I I . 
12. I II . 
8. VI. 
11. V. 
6 0 - 6 5 
1 — 2 
(8 plants 
per plot) 
I t deserves mention t h a t t he variet ies Ladak and Du Puits i n t roduced 
f r o m P o r t u g a l died out , whi le t h e plots p l a n t e d with seed lots p roduced in 
Tápiószele f r o m plots es tab l i shed with the original seed lo ts of these va r i e t i e s 
h a d shown d e n s e s tands even in the fou r th y e a r . 
On t h e whole 18 per c e n t of the va r i e t i e s were i n f e c t e d by virus . ( W e 
considered as infected even those entries, t h e plots of w h i c h had con ta ined 
only 1 or 2 sick plants.) On H u n g a r i a n var ie t i es we f o u n d on ly various mosa ic 
infect ions, whi le on foreign var ie t i es there were other s y m p t o m s in add i t ion t o 
mosaic in fec t ion , thus a r e l a t ive ly high a m o u n t (9 per cen t ) of c row's -nes t 
(wi tch-broom) or stem d w a r f n e s s was f o u n d . 
Table 2 
Results of correlation calculations among seven characteristics recorded in a plant collection of 
205 varieties of lucerne in 1965 
Tápiószele 
C h a r a c t e r i s t i c s 
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Total number of leaves  — 0.645 0.457 0.292 0.267 0.255 0.173 
Number of leaves on branchings 0.645 — 0.367 0.467 0.303 0.293 0.163 
Number of leaves on primary 
shoots  0.457 0.367 
— 
0.334 0.184 0.223 0.165 
Total number of inflorescences 0.292 0.467 0.334 — 0.322 0.261 0.188 
Number of branchings  0.267 0.303 0.184 0.322 — 0.152 0.165 
Number of internodes on 
primary shoots  0.255 0.239 0.223 0.261 0.152 — 0.243 
Plant height  0.173 0.163 0.165 0.188 0.165 0.243 — 
Significance r ^ ± 0.266 (P = 0.1%) 
Significance r ^ ± 0.204 ( P = 1%) 
r <2 ± 0.191 (P = 1%) 
r ^ ± 0.183 (P = 10%) 
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Fig. 1. First year s tand of the lucerne Tiszanagyfalui (TN) planted in chalky sand a t Tápió-
szele. 21"' J u n e 1966. In the stage of blooming. 85 cm high (Photo by Jánossy) 
Fig. 2. Individual plants of flowering (TN) lucerne (Photo by Jánossy) 
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I n t h e course of these inves t iga t ions t h e local v a r i e t y Tiszanagyfalui ex-
celled as being perfect ly vi rus-free . 
I n 1964—1965 a t p l an t ing the collection conta in ing a to ta l of 205 var ie t ies 
we used t h e locally improved T—1 lucerne and the v a r i e t y Bánkuti as s tand-
ards . 
T h e breeding of T—1 lucerne began a t Tápiószele in 1954. One of the 
pa ren t a l popula t ions was a m i x t u r e selected f r o m t h e variet ies Socheville 
Fig. 3. Seed reproduction of T-l lucerne at the Cooperative Farm, Dunapata j . Firs t year of 
planting flowered on 25th June (Photo by Jánossy) 
(France) , Ladak ( India) and Kuban ( U S S R , f rom t h e exper imenta l s ta t ion 
Maikop) and allowed to f lower toge the r in t h e previous yea r , t he o thers were the 
var ie t ies Szarvasi, Nagyszénási, Bánkuti and Békésszentandrási used as crossing 
pa r tne r s . 
T h e d i s t r ibu t ion of t h e measured character is t ics in t h e collection indi-
cates t h a t groups of t y p e s m a d e u p of ta l l , very leafy p l a n t s p roduc ing m a n y 
s tems can be selected f r o m the collection. 
Data obtained in 1962—1965: 
6 4 . 2 % of the entr ies a t s tage of f lower ing were 80—100 cm ta l l , 
1 1 . 1 % of the entr ies a t s tage of f lower ing were 101 —110 cm ta l l , 
6 1 . 9 % of the p l an t s p roduced 81 — 120 leaves per p l a n t 
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Average percentage of leaf to s t em rat io 63 .0% 
T - l ( s t anda rd ) 6 0 . 0 % 
Bánkuti ( s t a n d a r d ) 6 2 . 0 % 
8 0 
Fig. 4. T-l lucerne, Dunapa ta j , June 25, 1966 (Photo by Jánossy) 
Ent r i e s wi th bes t leaf ra t io and produc ing m a n y genera t ive t i l lers were : 
21 Kuyawska (Soviet) 7 1 % leaf ra t io 28 generat ive tillers 
20 Grimm 6 8 % leaf ra t io 22 generat ive tillers 
65 F. C. 32768 (USA) 6 6 % leaf ra t io 27 genera t ive tillers 
294 Australia 6 4 % leaf ra t io 32 generat ive tillers 
Correla t ions a m o n g seven p lan t charac ter is t ics were counted on 205 var ie t ies . 
These charac ter i s t ics were t h e fol lowing: 
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Total n u m b e r of leaves 
N u m b e r of leaves on b r anch ings 
N u m b e r of leaves on p r i m a r y shoots 
Tota l n u m b e r of inflorescences 
Number of b ranch ings (s tems) 
N u m b e r of in te rnodes on p r i m a r y shoots 
Height of p l a n t 
According t o t h e signif icance calcula t ions (Tables 1 and 2) t he r e have 
b e e n correlat ions be tween , for example , t h e n u m b e r of leaves a n d n u m b e r of 
inf lorescences, n u m b e r of b ranch ings and n u m b e r of inflorescences, n u m b e r of 
i n t e rnodes on p r i m a r y shoots a n d height of p l a n t s , n u m b e r of in te rnodes and 
n u m b e r of inf lorescences. The re fo re typica l g roups can be selected f r o m t h e 
collect ion which in t e rms of green yield, earl iness and seed yield surpass t h e 
s t a n d a r d s r ep resen t ing the m e a n of H u n g a r i a n var ie t ies . 
The few o u t s t a n d i n g entr ies ment ioned a b o v e (Nos. 21, 2 0 , 6 5 and 294) 
a re also among t h o s e variet ies sugges ted as basic mater ia l for b reed ing pur -
poses . 
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VARIA 
CECEI ÉDES 3 C S E M E G E P A P R I K A 
(Cece 3 Sweet Paprika) 
Taxonomic category: Capsicum annuum L. convar . grossum (L.) TERPÓ provar. ovatum FLN-
GERH. c o n e , hungaricum TERPÓ. 
Origin: Variety improved by individual selection from the regional variety CECE (SOMOS 1966). 
Beginning of breeding: 1949, Budatétény. 
Breeder: ANGELI LAMBERT, B u d a p e s t . 
State qualification : 1955, s ta te certified improved variety (KAPÁS et al. 1965). 
General characterization : Most valuable Hungar i an sweet paprika variety; it brings yield in a 
safe and satisfactory manner; the f ru i t is equally suitable for market and expor t purposes 
as well as for canned production; it belongs to the earliest varieties and is sui ted both for 
early field production and for forcing purposes (KOMJÁTI 1962, KOMJÁTI—HORVÁTH 
1 9 6 6 , SOMOS 1 9 6 6 ) . 
Morphological description: 
Root system: I t penetrates into the soil as deep as 30—60 cm being of a thin network and 
forming A dense fringe-like mass (SOMOS 1966). 
Shooting system: I t grows as high as 35 — 45 cm forming close branch sys tem. I ts stalk 
is stiff, inclined to be ligneous wi th finely ribbed surface and being of lilac colour. 
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Foliage: Somewhat dense, of da rk yellowish-green colour. Leaf-blades are egg-shaped, 
slightly shiny and a l i t t le curved, with pointed apex. Blades get terminated into 
a pedicle. 
Flower: The corolla is whitish. A t the 1 — 5 knot branches there develop generally 18—20 
flowers, however, only one fourth of these become fertile. The number of flowers 
on the whole plant might be even 4—6fold as much as the flowers of the 1 — 5 
knot branches (SOMOS 1966). 
Fruit: Drooping, either a little s tubby or of an elongated cone form; it is slightly r ibbed 
and somewhat f lat tened on the sides. The apex of the frui t protrudes spout-like. 
Berries are generally 10 cm long and around the calyx they are about 5 cm wide. 
When ripe for marketing, they are yellowish-white, and when entirely ripe, t he 
colour tu rns vermilion. F ru i t skin is hard of about 4—4.5 m m thick, with an 
agreeable flavour not being hot. The number of veins is 3. The average weight of 
the berries is 40—55 g. 
Seeds: Yellow, kidney-shaped. Thousand grain weight : 5—7 g. 
Biological features : 
Germinating : opt imum at 25 °C. During germination the seeds take up 98—99 per cent 
quan t i ty of water, as compared to the original grain-weight, during 96 hours 
( a t 2 0 — 3 0 ° C ) (SOMOS 1 9 6 6 ) . 
Vegetation period: Average t ime of sowing: March 16; average t ime of planting: May 
20; the period between plant ing and flowering is generally 30 days ; first picking: 
July 14. Taking into consideration different sowing dates to the first picking, the 
length of the vegetation period reckoned f r o m sowing, f luctuates between 91 —112 
days (SOMOS 1966). 
Water requirement: On different soils the t ranspirat ion coefficient is between 330—369 
(SOMOS 1966). Depending on soil the dai ly water consumption per plant is 
2 5 0 — 4 5 0 g . 
Disease-resistance : Rather good, the plant is res is tant in general. 
Inner consistency : The vitamin-C content of plants grown in greenhouse is 71.2 mg/100 g, 
while t h a t of plants grown in the field is 132.5 mg/100 g (SOMOS 1966). 
Agrotechnical requirements : 
As to soil, this is an euryoecic plant. With irrigation it can be grown on any soil. 
The best yield was achieved by sowing in ho tbed in the first half of March, the 
quant i ty of seed sown being 10—15 g/m2. The most favourable spacing in the 
field is 350—525 cm2 (50 + 20 X 20 or 50 + 20 x 30 cm), the seedlings being 
planted by two. Seedlings planted in the f i r s t half of May and being irrigated, 
give very good yield. I rr igat ing 250—400 m m (not being given more than 50 
mm of wate r on each occasion) proved to produce abundant yield (SOMOS 1966). 
Productivity : Under condition wi thou t irrigation t he whole quantity of yield has been an 
average of 265.1 q/ha in 8 years (fluctuation: 215.1 — 384.9 q/ha). The early yield 
(up till t he beginning of August) is 38—48 per cent of the entire yield (KOMJÁTI 
1964) . 
Region of growing: I t can be grown throughout the whole country. 
GY. MÁNDY 
R E F E R E N C E S 
KOMJÁTI, I. (1962): Csemegepaprika — Capsicum a n n u u m L. (Sweet Papr ika — Capsicum 
annuum L.). Nemesítet t Növényfaj tákkal Végzett Orsz. Fajtakísérletek Eredményei 
1960. (The Resul ts of Variety Tests Performed with Improved Plant Variet ies. 1960.) 
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T H E F I R S T HUNGARIAN BOOKS ON MELON- AND W H E A T GROWING 
The lifework of József Szabó 
The 18th century — being the age of enlightenment in our coun t ry , too, — has produced 
comprehensive manuals also in agricultural l i terature as e.g.: E lementa rei rusticae by Lajos 
Mitterpacher, or t ha t of János Nagyvá thy : Szorgalmatos Mezei-Gazda (The assiduous farmer 
1791). The European level of Hungar ian agricultural education — t h e lat ter being s t a r t ed at 
t ha t time — is hallmarked by names like Sámuel Tessedik and by such an institution as the 
Georgicon founded by Count György Festetics in Keszthely. But we mus t not forget authors 
less known by history who, however, deserve to be remembered by posteri ty for their experi-
mental activities displayed in some special field and being of scientific value. 
This is how we have to approach the lifework of József Szabó. The author of the book: 
Cultura peponum figuris aeneis illustrata and the Vátzi gabona (Corn of Vátz), was born in Csep-
reg on the 17th March 1742. He is the son of the very county Sopron t h a t used to be one of this 
country 's cultural centers th roughout centuries. Situated in the west , it has always been in 
close touch with European civilization. 
J . Szabó made his grammar school studies in Győr. In the year 1761 he became member 
of the Order of Jesuits. At the Nagyszombat University founded by P é t e r Pázmány in 1635, he 
studied theology and philosophy. 
The question might arise where he got his knowledge of natural sciences from. According 
to works dealing with the history of the University,1 the three-year philosophy facul ty (being 
later reduced to two years) was, till 1850, of such a character that p repared students for all the 
other faculties granting general education. Thus, it included also t he education of natural 
sciences. (After the mere name, it cannot be identified with the philosophy faculty of today 
which provides humane education.) 
From the spirit of József Szabó's works the conclusion might be drawn t h a t he must 
have known the work: Oeconomica philosophia by Márton Szentiványi who used to teach a t the 
Nagyszombat University in the 17th century. (That author was the f i r s t to draw the a t tent ion 
to the importance of manuring.) The book of Szentiványi under the t i t le : Curiosora et selectiora 
variorum scientiarum miscellanea (1689—1709) the 3rd volume of which deals with general 
botany,2 was used as a compendium at the University. 
We also come across factual data on J . Szabó reading works of agrarian character . In 
his book The Corn of Vátz he refers (pp. 74—75) to the ancient au thor Terentius Varro. In the 
1st chapter of Cultura peponum . . . he mentions the didactic poem Praedium rusticum of the 
Jesuit monk Jacobus Vanierius (Jacques Vanière) t h a t he could also read in the Hungar ian 
translation of Dávid Baróti Szabó. 
1
 A Kir. Magyar Pázmány Péter Tudományegyetem tör ténete 1635—1935. (The his-
tory of the Royal Hungarian Pázmány Péter University 1635—1935.) Budapest, 1935—38. 
Egyetemi Nyomda (University Press) 1—4. 
2
 Rapaics, R. (1935): Á természet tudomány a nagyszombati egyetemen. (Natura l Sci-
ence at the Nagyszombat University.) Természettudományi Közlöny, 6, 1 —15. 
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In connection with the Nagyszombat University, it is to be mentioned that natural 
sciences as t aught a t school in the 18th century, have changed to the experimental and mathe-
matical trend3 b o t h in this country and abroad. T h a t experimental t r end as adopted a t the 
University, must have encouraged J . Szabó to devote 10 years (see t he preface of Cultura 
peponum!) to the then up-to-date growing of musk-melon, and four years he dedicated to the 
more efficient corn experimentations (see: the preface of the Corn of Vá t z !). 
But let us follow József Szabó 's further course of life ! After t h e Order of Jesuits had 
been suppressed, he was ordained pr iest to read mass and became ass is tant priest in a small 
Transdanubian town, Szekszárd. F r o m here he was later transferred to Vác, a country-town 
si tuated along the Danube. Here he acted, in a laudable way, in the capaci ty of episcopal master 
of ceremonies. The last station of his life was Besztercebánya where he exercised the duties of 
t h e parish priest u p till his death ensuing on the 2nd April, 1801. 
József Szabó has contributed to Hungarian agriculture by writing two hooks on a special 
subject . The f irst one is the Cultura peponumfiguris aeneis illustrata (Budae , 1790. Typis Regiae 
Universitatis), i.e. t he growing of musk-melon illustrated with etched engravings. The book has 
been written in La t in ; a fact par t ly due to the Jesu i t education of t he author, partly to the 
f a c t that in Hungary the Latin had been the language of sciences th roughout centuries. (Fig. 1.) 
As it is well known, the musk-melon is the f r u i t of the "pusz t a " ( = lowland plain); it 
requires the glare of the sun. Because of climatic and soil conditions, m a n y a region of Hungary 
is suitable for the growing of musk-melon. Early inhabi tants of this count ry had also liked it, 
however, the growing of the plant h a d been rather primitive. In this country József Szabó's 
book was the f irst one discussing t h e delicious fruit . I t was he who f i rs t reported on the glass-
house growing of melon in Hungary. As he expounds in his preface, the a im of his book was to 
m a k e people acquainted with melon growing and to make them like t h e qualitatively bet ter 
varieties. He informs us not only a b o u t the way of growing but also a b o u t the plant itself, the 
varieties of musk-melon, its parasites and about the ways how to control these. Thus, it can be 
seen that the au thor has summarized his experiences and knowledge in a manifold and highly 
scientific treatise. 
The complexity of the book can be well appreciated when glancing over the composition 
of the work and the headlines of t he chapters: 
I. Veterum de pepone sensa, eiusque descriptio (The views a b o u t inusk-melon formed 
by ancient people and the description of same) 
II. Multiplicia peponum genera (The diverse genera of musk-melon) 
III . Nomina peponum et eorum etymon (The names of musk-melons and their origin) 
IV. Causae degenerantium peponum (The causes of degeneration in musk-melons) 
V. Höstes peponum (The parasi tes of musk-melon) 
VI. Terra peponi apta (Soils suitable for musk-melon) 
VII. Constructio pulvini stercorarii e compagine asserum specularia sustentante (The con-
structing of hot-beds w i t h lathing that holds the glass cover) 
VIII. Pulvini stercorarii absque specularibus areae item frigidae (Field-beds without glass 
cover, i.e.: cold-beds) 
IX. Praeparatio seminum (The treatment of seeds) 
X. Pulvini stercorarii consitura (Sowing in hot-beds) 
XI. Specularia vulgaria, et campanae vitreae (Common glass sheets and glass bells) 
XII . Cor et rami plantarum (The "core" and initial stems of seedlings) 
XIII . Plantatio, instrumentum adcuratae plantationi serviens, et eius usus (Planting, the 
ins t ruments and their use for accurate planting) 
3
 Ibid. 
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XIV. Elevatio compaginis asserum, specularia sustentantis (The l if t ing of lathing t h a t 
holds the glass sheets) 
XV. Sarritio, runcatio, et rigatio (Hoeing, weeding and irrigation) 
С U L T L' R A 
P E P 0 N U M 
F I G U RI S A E X E I S 
I L L U S T R A X A 
0 P E R J 
J О S E P II I s: 7- A Ii о 
F К к S U Y T Г. К1 Í Í . C I Y л il î S. 
В DD /Е , 
TV PIS REGî.T >• MVL-RiiTAT», 
Fig. 1. The cover of J . Szabó's book 
i .7 и 
XVI. Signa maturi, et boni peponis (Distinctive features of the ripe and delicious musk-
melon) 
XVII . Vires peponum (The value of musk-melon biological) 
XVIII . Usus peponum (The usefulness of musk-melon) 
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The au tho r submits the description of the following melon species: Cantaloupe (describ-
ing also several varieties of same), Zatte, Aurantia, Moschatellina, Dormer, Uriana, Gallouay, 
Dorna, Tumlek, Romana, Callici, Ungarici ( t anny barked), Turcici, Portugallici, Succado, San-
gosa. He makes investigations concerning the names of the melons. Thus, we not only learn 
« а? -Й 
Fig. 2. Glass-covered hotbed in the book of J . Szabó 
fíg-
Fig. 3. P lant ing implement t h a t can be taken apar t 
t h a t the Galloway melon is round with white seeds; that , at the beginning, the seed-coat is 
white-ribbed b u t when matured, it becomes black; t h a t it is very juicy and has green pulp, — he 
also tells us t h a t the name has been given after Lord Galloway who, having travelled a lot, has 
also wandered over the regions of Portugal taking home the seed of the above-mentioned spe-
cies. József Szabó gives a very detailed description of every phase of melon growing. From 
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hort icultural viewpoint the chapter dealing with how to construct hot-beds, is of special 
importance (Fig. 2). As to promoting accurate planting, he reports on an instrument constructed 
by himself. That implement made of iron sheet and being a 10 inches high tube t h a t can be 
taken apa r t (Fig. 3), renders it possible to lift up the seedlings together with the ear th ball. 
Thus, the seedling gets into the hill with the original earth and the root is not injured on the 
occasion of transplanting. The method of J . Szabó can be considered a foregoer of the present 
way of growing seedlings in earth cuboids. 
The other agricultural book of József Szabó is the Corn of Vátz (1793. Printed by Ferenc 
Ambro) which has been translated by Mitterpacher also into German.4 He wrote t h a t treatise 
whilst living in the episcopal palace in Vác; so it might have been tha t the milieu itself inspired 
him since the country-town Vác situated along the Danube, was one of the most important 
places of grain-commerce in the 18th century.5 
I n order to be able bet ter to unders tand the importance of the work on grain growing of 
that t ime, it seems to be worth while dealing, in brief, with Hungarian agriculture in the 18th 
century. Due to the half-colonial situation of our country in the Hapsburg Empire, the devel-
oping industry of the Austrian and Bohemian provinces had found raw material as well as 
market mainly in Hungary. (Around 1770 87% of Hungary 's export went to Austria !)6 Up 
to the end of the century Hungarian export was shifted over to cereals as compared with 
wine-, and beef-cattle exports of previous times. In spite of increased requirements, field-
production was extensive. Manuring was applied to a small extent only (manure was mostly 
used as fuel !). On the soil being ploughed with a primitive plough (only the earth-board and the 
furrow-split ter were made of iron !) very small yields could be obtained ' 
J . Szabó recognized the lagging behind of field production and the aim of the "teaching 
paper" with the title the Corn of Vátz, is worded as follows: 
" I submit, herewith, my trials in order to let the simple farmers t ry my new 
method of sowing; to make them like and accept it step by step so tha t while applying 
and practising the new method, they should finally get used to i t . " 
He then continues: 
"Oh, Lord ! Do that this system be necessary all over the world but most of all, 
in our country so tha t these noble foreign nations should not think tha t we were ashamed 
of our own ways of farming; al though the soil of Hungary is the most suitable for 
adopting that method. I t would be only too rightous to take to our heart tha t warning." 
(From the preface to the Corn of Vátz.) 
The methods as elaborated by him tended rather towards the increase than to the quality 
of yield since the excellent quality of Hungarian corn crops had been appreciated all over Europe 
long before. Thus, e.g., Edward Brown (1686) being charged by the English Medical Society to 
publish a book on his travellings of scientific character, established tha t the quality of Hun-
garian bread was high above that of any other breads.8 
J . Szabó was of the opinion tha t the key of obtaining higher yield was having a thinner 
s tand of crop. He reported on various experiments in the garden and in the field having per-
formed these very thoughtfully in different soils and with different kinds of cereals. He supports 
the results of the series of experiments with figures. He submits suggestions regarding how to 
4
 J . Szabó: Waitzner Getreide. Aus dem Hungarischen übersetzt von Ludwig Mitter-
pacher. (Waitzen, 1793. Gedr. in der Ambroischen Buchdr.) 
5
 See: Belitzky, J . (1860): A magyar gabonakivitel története 1860-ig (The history of 
Hungar ian Corn Exports till 1860). 48. 
6
 Data on the book: A magyar nép története (The history of the Hungarian People). 
Közgazdasági és Jogi Könyvkiadó, Budapest , 1965. 
7
 See: Magyarország története (The History of Hungary). Gondolat, Budapest 1964, 347. 
8
 Nagy, D. (1930): A magyar búza minősége, ára és értékesítése (The quality, price and 
market ing of the Hungarian corn). Közgazdasági Könyvtár , Budapest, — quoted by Belitzky. 
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render the two sowing systems then applied in Hungary, more efficient. He makes us acquainted 
wi th the two "new-fangled methods of sowing" the essence of which could be summarized as 
follows: 
1. In well-prepared soil t ha t had been ploughed several times, and had been manured, 
pu re and uniform seed should be sown. 
2. On an area of 1 — 1 fa thom (6 feet) 9—10 furrows should be made into which the seed 
m u s t be put manually. That operation is described by the author in a very complicated way; 
t h e proper rhythm of the working process is based on mathematical speculations. The applica-
t ion of the sowing machine ("machina") is considered by him inefficient because of the clum-
siness of its operation and, most probably, because of its rude construction. 
3. It is stressed that the seed should be 3—4 finger deep in the soil. 
4. On the quan t i ty to be sown, the author informs us in the following manner: 
" In the counties Pest, Pilis, Neográd and several other counties the farmers have 
followed my method, not sowing more than one Pozsony-gauge9 into 1200 sq. fa thoms" 
(p. 85). 
5. As to the yield, the following quotation gives us true picture: 
" I n the year 1789 in the Tselőte district being half an hour afar f rom Vátz, in a 
field between the forest and the vineyards the bailiff of the landowner had 222 Pozsony 
gauges of oats sown and the yield amounted to 877 gauges.10 Never before had been 
produced as much in that f i e ld . " (The Corn of Vátz, p. 85.) 
6. Author sees the advantages not only in the higher yields but also in the fact that —-
since less area is needed — the bad soils thus getting free, can be used for the developing of 
an imal breeding. He also emphasizes t h a t with the new method fuller and heavier seed can 
be obtained. 
Looked upon wi th the eyes of modern man, the book contains much naivety, however, 
unde r the conditions prevailing in those days, it definitely must have meant development in the 
his tory of Hungarian corn growing. 
Besides, it also meant development concerning the culture of the Hungarian language. 
Viz., it can be regarded a welcome change that J . Szabó has written this work of his in Hungar-
ian. The language reforming tendency aiming at the ousting of the Latin and the German lan-
guages, had got unfolded just in the last decades of t ha t century and by the beginning of the 
19th century it spread into a national movement. The treatise of József Szabó is also a proof 
t h a t the words of the contemporary writer, György Bessenyei have found good ground. 
These words are as follows: 
"The main means of this country 's prosperity is science. The key of science is the 
language; and for the major i ty of the population not being in the position of learning 
foreign languages, this should be each country's own language. To bring it to perfection, 
should be the chief aim of the nation that wants to have sciences spread among her own 
people thus t ry ing to make them happier."1 1 
M . C S E R N Á K 
9
 1200 sq. f a thoms = 1.0667 acres. 1 Pozsony-gauge = 100 pounds (an old and obsolete 
gra in measure). 
10
 222 Pozsony-gauge = 22,200 pounds. 877 Pozsony-gauge = 87,700 pounds. 
11
 Quotation f rom György Bessenyei's book: "Good Intentions towards one Hungarian 
Socie ty ." 
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IMPORTANCE OF E L E C T R O N MICROSCOPY 
IN MOLECULAR-BIOLOGICAL RESEARCHES 
While electron microscopy was producing quite a series of submicroscopic findings, biol-
ogy became enriched with a new branch of science, t h a t of the recently developed molecular 
biology. Though the molecular biologic application of the electron microscope does not go back 
long to the past , several points of contact have developed where the electron microscopic 
method could be made good use of by molecular biology and the results obtained through o ther 
methods, have been complemented with proving facts. 
Molecular biologic researches have mainly been rendered assistance by electron micros-
copy 
1. in the examination of isolated macromolecules (DNA, RNA, ferri t in, haemoglobin, 
viruses, etc.) 
2. in the studies of membrane systems (plasm membranes and other cytoplasmic 
membranes) 
3. in s tudying the molecular construction of different fibrillar structures (collagen, 
muscle). 
WATSON and CRICK have created the model of the DNA molecule: the DNA model bui l t 
up of indirect da ta corresponds to a thread-like molecule (Fig. 1). The fac t that the isolated 
DNA molecule has been made visible with the aid of electron microscopy, is of great importance 
both theoretically and practically (HALL 1964). 
In these pictures the DNA molecule really seems to be threadlike and its thickness is 
about 15—20 Â. The length of molecules cannot be established directly on the basis of the 
pictures, while the thickness shows good agreement with the diameter of the molecule as set 
up in the Watson-Crick model. On the other hand, da ta concerning the linear dimension of t he 
molecules can be obtained by way of other methods. From these data we know that the length 
of the DNA molecule produced from the thymus, is between 0.1 —1.2 microns. On the basis of 
theoretical calculations, the length of a DNA of 8 million molecule weight would be 4 microns. 
Thus, it is to be supposed that in biological structures the DNA molecules are, in some way, 
folded or knotted because otherwise they would not have room in the area available. The isolat-
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ed DNA molecules had been submi t t ed to numerous dena tura t ing effects and the electron 
microscopic s t ruc tu re of the molecules was examined under such conditions. On the basis of 
these examinat ions (BARTL—BOUBLIN 1964) it has been established t h a t the DNA coming f rom 
the native t h y m u s being in solut ion can, generally, be observed as the lateral aggregate of 
several molecules, however, t he r e are present separa ted individual D N A molecules, too. Af te r 
having prepared the molecules on the carrier-films, rapid cooling and heating was per formed. 
These effects h a v e brough a b o u t the partial reversible denatura t ion of the molecule and of ten 
caused the b r e a k and fraying of the thread-molecule. The denatural iz ing agents might cause 
the total collapse of the D N A thread-molecules, and due to this, t h e DNA molecules can be 
observed as a m o r p h form in t h e electron microscopic pictures. In biological objects like e.g. 
Fig. 1. On the D N A molecule s t r uc tu r e of the Watson-Crick model. T h e ribose and the phospho-
ric acid radicles are in a double spiral: along t h e horizontal lines are located the pur ine and 
pyrimidine r ings t h a t are l inked b y hydrogen bonds. The height of a spiral is 34 Â, the dis tance 
be tween the base-molecules is 3.4 Â 
DNA molecules or nucleoproteids, comprised in t h e nucleus of cells do not furnish — subse-
quent to f i xa t ion — very in fo rma t ive picture. On t h e other hand, in recent years in the D N A 
containing region of the u l t r a th in sections of bac ter ia cells fibrillar elements of 25 Á have been 
evinced which are supposed, to correspond to pure DNA thread-molecules since, in the bacte-
r ium cells no h is ton is linked to the DNA irolecule tha t , being dena tured during the f ixing 
process, might also entail the denatural izat ion of t h e DNA molecule (SCHRELL 1964). KLEIN-
SCHMIDT and LANG have p roduced from the p ro top lasm of the bac te r ium cells and wi th the 
aid of osmotic shock and high pressure, DNA thread-molecules of abou t 100 y long. On these 
slides the length of the DNA thread-molecule can be observed in the fo rm of a network (KLEIN-
SCHMIDT—LANG, 1962) . 
The base-combination a n d the X-ray d i f f rac t ion picture of the isolated RNA indicate 
them not to possess such a stiff a n d extensive th read as the DNA. On the other hand, in certain 
parts of the t r ans fe r RNA also a threadlike s t ruc tu re can be demons t ra ted and the chain-par t s 
are linked by hydrogen bonds as well. In the course of disintegrating the Wound tumour virus 
isolated f rom plants , a separa te dissociating of R N A and of the protein has been observed 
(BILS—HALL 1962). In the e lec t ron microscopic pic tures the R N A p a r t could be observed in 
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the form of a long th read , while the protein part showed a globular format ion. In case of very 
low salt concentration the thread-like R N A molecule wen t on disintegrating into shorter sub-
uni ts . For the electron microscopic s tudies of native R N A and R N P molecules and molecule 
complexes, respectively, the investigation of high ribonucleic acid containing ribosomes offered 
itself to be an excellent possibility. I t has been proved t h a t the basophile of the cells might 
be in connection wi th the presence of ribosomes. I t is also well-known t h a t for identifying 
the so-called microsome fraction studied hitherto biochemically in a very thorough manner , 
t he electron microscope has until recently, been of fundamenta l importance. By means of this 
it has been established (DE ROBERTIS 1964) that in certain cases the ribosomes are star-formed 
complex macromolecules with a diameter of 150 Â (Fig. 2) and having an arm-like appendage. 
I n other cases the ribosome is elongated, its size being 150—250 Â, and f rom its electron dense 
axis more or less a rms are protruding. According to some hypotheses, these extending arms 
Fig. 2. Cell particle of the Shay-chloroleukemic tumor tissue. On the membrane surface of the 
endoplasmic reticulum (Er) the ribosomes (r) containing ribonucleoprotein, are well visible. 
In the cytoplasm there are numerous aggregated ribosomes (pr), the so-called polyribosomes. 
In the centre of the f igure a mitochondrium (M) takes place the double l imiting membrane of 
which can be well discerned f rom the single cell membrane (cm) X 28.000 
might correspond to fur ther morphologic and functional sub-units of t he ribosome. As it is 
well-known, ribosomes frequently occur bo th in the p lant - and animal cells, and are found in 
the cytoplasm scattered in a diffused way, or on the surface of the membrane of the endoplasmic 
ret iculum. As to the macromolecular organization of t he ribosomes, ul tracentr ifugai examina-
tions have provided fur ther data for t h e m which have also been complemented with electron-
microscopic investigations. From these examinations it becomes evident t h a t the sedimentation 
coefficient of ribosomes is 80 S to which there belongs a molecule weight of 3 millions. When 
magnesium ion is removed, from the suspending medium the ribosomes originally settling with 
80 S, will continue to decompose to f ract ions of 60 S and 40 S. Through electron microscopic 
examinat ion of these fractions it has been established t h a t to the fraction of lower sedimenta-
tion coefficient involves a smaller size. The importance of this fact shows itself in performing 
the electron microscopic identification of ribosome aggregates consisting of several ribosomes, 
the so-called polysomes. These lat ter are ribosome-aggregates linked by an RNA chain. The 
synthesis of polypeptides has been found to occur in such structures. Biochemical investigations 
have also proved t h a t ribosome fract ions with different sedimentations are apt to produce the 
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synthesis of proteins of different types. This is also an example to demonstrate tha t the mor-
phological method of examination can render a useful assistance for biochemical proceedings. 
I t does not seem to be our task to report on the importance and role of ribosomes in t he partial 
processes of protein synthesis, — we only want to point out t ha t nowadays, as a result of the 
above examinations, the composing of protein synthesizing models has also become feasible. 
Fig. 3. A mass of virus particles in the Németh — Kellner lymphome ascites tumour cells. The 
virus particles frequently create regular crystal array formation (era) in the viroplasm of which 
(vp) (being averagely electron dense), the primary virus particles (v) take place. These possess 
an electron dense nucleoid — a lighter inter-zone and a limiting zone being averagely electron 
dense. Part of the nucleus (N), several mitochondria (M) and a lot of free ribosomes (r) can be 
observed in the cell. X 28.000 
Electron microscopic studies have not been confined to s tudying nucleic acid macromole-
cules only, — they have been extended also to other macromolecules being biologically impor-
tan t . Thus, e.g. researchers from India (SADHUKAN et al. 1962) have found that the haemoglo-
bin molecules are, both in adult and new-born individuals spherical or ellipsoid formations with 
a diameter of 55 Â. Sometimes, these are present as aggregates in the circulating blood, too. The 
values measured with electron microscope are in good agreement wi th the X-ray diffraction 
data . There are also numerous molecules that turned out to have fu r the r fine-structure which, 
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in some cases, is invisible. In the middle of the ellipsoid molecules there is often found a "cour t " 
while on the brinks of the molecule radial indentat ions can be observed in the electron microscop-
ic p ic tures of high resolving power. These details could not be evinced by the X-ray diffraction 
method . At the same t ime LEVIN (LEVIN 1963) — by way of u rany l acetate negat ive staining 
me thod — observed four subuni ts within the haemoglobin molecule. 
Fig. 4. Adeno-viruses (v) in the karyoplasm (Kp) of K B cells cul t ivated in the t issue culture. 
The electron dense nucleoid and the limiting membrane of the part icles are well visible. Parts 
wi th high density taking place in the karyoplasm correspond to chromatine (ehr). X 28.000 
Exper t s have long been engaged also in elucidating the electron microscopic s t ruc ture of 
ferr i t in and apoferritin (BRÜGGEN—GRGBER 1960). The pictures t aken so far, make probable 
the ferr i t in to consiste of a ferrohydroxide mycelia and of the circular apoferritin shell surround-
ing it. By way of negative staining method it has been established t h a t the mycellar p a r t of the 
molecule settled down in the centre, can also be of different fo rms provided t h e sub-units 
appear in changing set t lement . This might be due to the fact t h a t there exist molecules of dif-
fe rent t ype or they got into the electron microscopic picture in di f ferent orientation. The elec-
t ron microscopic picture of the apoferrit in molecules essentially agrees with tha t of t h e ferritin, 
however , the central pa r t f rom which iron had been removed, is considerably lighter. 
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The electron microscopic examinat ion of glutamic acid dehydrogenase of a million mole-
cule weight, might also command interest . According to certain authors (HoRNE—GREVILLE 
1963), the glutamic acid dehydrogenase, in watery solution, breaks up into four fractions being 
250.000 mol-weight each. In the electron microscope this f ract ion has proved to be a 100 Â wide 
a n d 80 Â high molecule. When staining with phosphotungstic acid, the glutamic acid dehydro-
genase sub-units have turned out to be tetrahedrons, and the length of their edge measured 
Fig. 5. DNAse digestion lasting for four hours, rendering the electron dense nucleoid of the 
v i rus particles disappeared, and only the lipoprotein-containing limiting membrane (vm) 
remains visible — in the form of e m p t y circles — in the karyoplasm of K B cells. X 28.000 
104 Â. From the 4 tetrahedrons the molecule form and symmetry conditions of the intact 
g lutamic acid dehydrogenase can be constructed with great probability. 
The present shor t paper does no t render it possible to report also on the electron micro-
scopic structure of numerous other isolated macromolecules hitherto thoroughly studied like 
e.g. the cytochromes, haeinocyanine, phospholipids, etc. The viruses might be also included in the 
group of isolated macromolecules. In f ac t , electron microscopic examinations have furnished the 
f i r s t reliable data on the size, shape and fine-structure peculiarities of viruses. As to identifying 
v i rus particles, the problem showed itself not so much in the small size bu t ra ther in the insuffi-
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cient contrast of the particles (the diameter of the viruses is much more larger t h a n the resolving 
power of the electron microscope). For enhancing the contras t of biological materials, several 
methods have been elaborated. Thus, e.g., HALL has successfully applied, b o t h the phospho-
tungstic acid giving the positive contrast and the uranyl acetate securing the negative contrast 
as for enhancing the virus particles responsible for the bushy growth of t o m a t o (HALL 1964). 
I t was by applying the same methods t h a t HUXLEY revealed the "tubular s t ruc tu re" of tobacco 
mosaic virus (HUXLEY 1957). With a view to identifying the virus particles, t he bedding into 
synthet ic resin, viz. t he introduction of u l t ra th in cutting technique meant great improvement. 
By way of these methods it became possible to evince, in situ, the virus particles in the nucleus, 
cytoplasm of different neoplasms and also in the intercellular space. In u l t r a th in sections t he 
virus particles are mostly observed in groups (Fig. 3) forming crystal array. T h a t regular arrange-
ment is — for identifying the virus particles — a fundamenta l morphological requirement. I n 
general, it is characteristic of the ul t ras t ructure of viruses to have a highly electron dense 
nucleoide surrounded by a light electron-permeable court and membrane. The virus particles 
can usually be observed being embedded in an electron dense viroplasm. For the classification 
of viruses and for the determination of their biological peculiarities a thorough knowledge of 
their chemical structure is needed. The application of water-soluble embedding materials (glycol-
metakrylate) made it possible to perform enzyme digestion also on u l t r a th in sections. The 
DN A-se and RNA-se applied consecutively and the pepsin digestion furnished proper information 
on the chemical composition and classification of the unknown virus. Fig. 4 shows the nucleus of 
KB-cells obtained f rom tissue culture, 5 days after thel2 adenovirus infection. The electron dense 
nucleoid and limiting membrane of the virus particles are utterly visible. Af t e r digesting wi th 
0.1% DNAse for four hours, the electron dense nucleoid disappeared and only the membrane 
of the virus particle remained (Fig. 5). T h a t examination (LAPIS 1965) has proved the nucleoid 
of the 12 adenovirus to contain DNA its limiting membrane being — however — of protein 
na ture for it disappears only after the pepsin digestion. I n tha t latter case t he electron dense 
nucleoide is remaining unchanged. Of course, the electron microscopic examination cannot 
furnish bu t a few da t a for the accurate knowledge of a kind of virus. Therefore, besides these 
examinations, serologic and other biological examinations are also of fundamen ta l importance. 
Concerning the electron microscopic examinations dealing with the molecular organization of 
lamellar and fibrous biological ul trastructures, it might be observed that the lamellar or mem-
braneous structures i.e. cell-membrane and its special formations, the mitochondria, Golgi 
appara tus and endoplasmic reticulum are extensively studied and explored fields of submicro-
scopic cell-morphology. We are by these da t a (ROBERTSON 1958) informed t h a t the fundamental 
basis of the membrane structure is the so-called "unit membrane" , each consisting of 20 Â-wide 
dense layer and the 35 Â lighter interspace. Electron microscopic examinations have thus con-
f i rmed the earlier hypotheses according to which the cell-membrane comes into being as a result 
of t h e special linking of lipoid and protein molecules (Fig. 6). The two dense lines of the un i t 
membrane are composed of the polypeptide chain of the protein molecule and the hydrophile 
par t of the lipoid molecule. The lighter 35 Á interzone between the two electron dense lines 
corresponds to the layer of the hydrophob pole of the lipoid molecules, being oriental opposite 
each other. Of course, this diagram for the molecular arrangement of the un i t membrane can be 
considered as a basis only for studying membrane structures developed to perform other spe-
cial functions, and fu r the r investigations are needed for elucidating the real molecular organi-
zation of a given membrane structure. 
Among the biological materials of fibrous structure the objects bes t studied electron 
microscopically, are the collagen and the muscle fibre. The examinations have proved the colla-
gen fibril to dispose of well-defined submicroscopic striates. The distance of t h e striates is 650 Â 
(Fig. 7). However, on the basis of these da t a no conclusions could he made regarding the con-
struction of the collagen molecule. Biochemical examinations have soon m a d e evident that t he 
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native macromolecule extracted from different connective tissues, corresponds to the tropocol-
lagen. In solution these are long filamentary molecules the size of which is 14 X 2.900 Â. X-ray 
diffraction examinations have revealed that each tropocollagen molecule consists of three poly-
peptid chains of identical length and being coiled helically side b y side. That so-called alpha 
helix macromolecular organization is characteristic not only of the collagen s t ructure protein 
but also of the formation of several other f ibri l lar protein molecules. Among them the best-
known are the fibrinogen, the f ibrin and the silk-protein. The electron microscopic structure of 
the latter has also been made possible to identify. If the polypeptide chains get rolled up , globu-
lar proteins come into being. Such is e.g. the myoglobin consisting of a single polypeptide chain 
and the previously mentioned haemoglobin bui l t up of four polypeptide chains. The electron 
microscopic pictures made by way of negative staining process (HODGE 1958) have proved the 
above described concept referring to the macromolecular organization of collagen. With the 
Fig. 6. Schematic sketch of t he molecular construction of the plasm-membrane. The zigzag 
lines demonstrate the polypeptide layers of the membrane. Wi th in this take place the lipid 
molecules, the hydrophile end of which is shown by a ring while the hydrophobe pole by a rod. 
In electron microscopic pictures the polypeptide chain and the hydrophile part of the lipoid 
molecule can be observed in the form of an electron dense line (in case of osmium-fixation these 
parts are highly osmiophile). The diameter of th is layer is 20 Â. The inner layer of the plasm-
membrane is of similar construction. Between the two electron dense layers there exists a 
light interspace (is) of 35 Â width . On the basis of Robertson's investigations, the uni t membrane 
of the cellular membrane is 75 Â wide 
aid of this, it became known t h a t the SLS (Segment Long Spacing) tropocollagen was actually a 
erystallic form in which the macromolecules t h a t had alpha helix construction, were present in 
a parallel arrangement. On the other hand, in the FLS (Fibrosous Long Spacing) collagen fibril 
alpha helix macromolecules are arranged antiparallel, and in the na t ive collagen fibril, as com-
pared to one another, the alpha helix protein molecules forming the protofilament, are shifted 
by about one four th of the length of molecule. 
From molecular biologic viewpoint, the electron microscopic examinations dealing with 
macromolecular construction of the striated muscle, are also very interesting. In Hungary 
GUBA et al. (GUBA 1966) have come to results being also of international importance. I t is 
well-known t h a t biochemists had long ago isolated the structure proteins: myosin, actin and 
tropomyosin and studied very thoroughly their physiochemical properties. The form of the 
electron microscopically prepared myosin is rod-like (GUBA 1965) terminating on one end in a 
spherical form. The peculiarity of these molecules is their getting aggregated through which the 
molecules are linked to one another forming long filaments. Af ter slight trypsin digestion the 
myosin decomposes into fu r the r , so-called H and L meromyosin. The H meromyosin is the 
globular par t of the myosin and corresponds to the loose coil of the polypeptide chains while the 
L mctromyosin respresents the rod-like part of the molecule and consists of three polypep-
tide chains being rolled up in alpha helix manner. A characteristic f ea tu re of actin is to occur both 
in globular and fibrillar form. In electron microscopic pictures F actin turned out to be of 
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f i lamentary structure (HANSON—LÖWY 1962) while, the macromolecular s t ructure of tropo-
myosin was shown network-like (GUBA 1965). The new muscle protein isolated by GUBA et al., 
the fibrillin tha t forms, according to authors , the basic f i l amentar structure of myofibril, 
seemed as well to be of net-like formation in electron microscopic examinations performed at 
macromolecular level. I t is not yet decided wi th which s t ruc ture protein the p r imary and 
secundary protofilaments of the electron microscopic picture can be identified. According to 
HUXLEY (HUXLEY—HANSON 1960) the isolated primary f i laments show strong similarity to 
the myosin aggregate while the secundary f i laments can be identified with the F act in. 
Electron microscopy reveals not only the morphological peculiarities of normal macro-
molecular structures, — it has proved to be useful in getting acquainted with the morphological 
Fig. 7. Collagen fibrils in the connective t issue substance of the r a t adrenal. The submicroscopic 
picture shows the fibrils are striated. The distance between the high density s t r ipes is 650 A. 
This corresponds to the main period of collagen fibre. Within this, farther fine subperiods can 
be observed. X 28.000 
manifestation of pathologic lesions occurring in them. There is not possible to discuss in this 
paper the results obtained in this field even on sporadic examples, however, it might be suf-
ficient to mention the fact t h a t the Journal of Molecular Pathology has now issued its 4th Volume. 
Electron microscopy is also useful in studying, not only a t subcellular b u t occasionally, 
at macromolecular level as well, the up take of drugs by the cells, their intercellular transport 
and effect on the cells. The papers published in the periodical now being launched: Journal of 
Molecular Pharmacology, also seem to prove this. 
In the present report not aiming a t completeness, we only wanted to show, on examples 
taken a t random, the contribution of electron microscopy to elucidate molecular biological 
problems. I t is hoped t h a t in future electron microscopic preparat ive technique will solve the 
problem concerning the synthetic products connected with biological drying up of substances, 
and equally with the phase contrast microscope there will be a possibility also for "in vivo" 
examination of life processes at molecular level. 
# 
Prepared by the Postgraduate Medical School, Depar tment of Pathology, Budapest. 
I . BENEDECZKY, K . L A P I S 
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CALF B R E E D I N G E X P E R I M E N T W I T H " S T I M U L E X " 
In Hungary no r epo r t refers to Stimulex, it has n o t y e t been tested. T h e preparate is 
still a novel ty even in t he wide world, a n d in the l i terature only few references a n d experiences 
can be found tha t have been described b y veterinaries and exper t s in D e n m a r k and Sweden. 
In Sweden 0 . Dumberg has app l ica ted Stimulex succesfully, against disturbances in 
r u m e n funct ion and in ke tonaemia . 
In Denmark K. Leje gave Stimulex in chronic tympan i t i s of Jersey-cows, when any other 
the rapy had not prevented récidivas, and milk production a n d body weight had fallen. Stimulex 
s topped fur ther récidivas, t he cows' hea l t h rest i tuted. 
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The same expert rationed the preparate to Danish red cows, in intense diarrhoea chronic 
bloat and loss of appetite. After four days dosage the cows were restituted and consumed their 
food with normal appetite. 
To fur ther 18 Jersey cows with puerperal endometritis also Stimulex was given, when 
intense antibiotic therapy had led to anorexia. Within two days — with only one exeption 
of them recovered and their milk production restored. 
Twenty Hungarian-spotted 3—4 week old calves obtained from the cooperative "Alkot-
m á n y " (Komárom county) have served as experimental animals. 
The calves were divided into two lots. The experimental group consisted of 5 bulls and 
5 heifers (from the latter, one discarded for pneumonia). In to the control group 6 bulls and 4 
heifers were selected. 
40_ 
20- I 
0- |  
7. Jon. 
— experimental 
— controlI 
21. f W 30. Marc h 
Fig. 1. Weight gain of groups 
Although body weight in both groups varied with certain modest ranges, the means of 
body weight values did not differ essentially: 
experimental group 57.7 kg mean value 
control group 59.3 kg mean value 
Although the control mean is evidently higher, still bet ter balance of grouping f rom 
livestock given was not realizable. 
Stimulex was weighed practically into paper-bags, 10 gms into each, and mixed thorough-
ly into the morning and evening milk rat ion of each individual before feeding. 
Calves of both groups took the same regime. During the experimental period their daily 
ratio was as follows: 
s tandardized fodder for calves 1 kg 
hay of trefoil 1 kg 
TBK-40 (milk substi tute) 0.7 kg 
Weight gain was controlled at the beginning of the experiment, then 45 days after, when 
dosage of Stimulex had ended and finally after further 37 days. This weighing was carried out to 
establish the existence and the rate of an eventual ulterior effect of Stimulex influencing the 
animals' development and health. The values obtained did prove this supposition. 
Stimulex is made mainly of rumen extract to which various amino acids and peptides are 
added, supplemented with phosphorus and cobalt salts in order to eliminate the undesirably 
altered bacterial fermentat ion in the rumen and to restore the normal digestive function. 
Although initial bodyweight in experimental group was less than t h a t in controls and 
this difference even increased insignificantly, at the end of 82 days of Stimulex dosage, weight 
gain in experimental group could be established: 
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Table 1 
The bodyiveight gain 
Cal f Bodywe igh t W e i g h t ga in 
N o . 
s e x 
d a t a of weighing 1 — 4 5 d a y s t o t a l 1 — 8 2 d a y s t o t a l 
7 . 1 . k g 21.2. kg 30 .3 . k g e/a+ k g 1 % g / a + k g % 
Experimental group: 
158. 3 76 125 165 1090 49 64.5 1085 89 117 
160. 3 69 110 165 912 41 59.5 1171 96 139 
68. $ 62 99 140 822 37 59.8 951 78 126 
87. 3 65 103 150 843 38 58.5 1037 85 131 
208. 9 53 87 135 755 34 64.2 1000 82 154 
43. <? 41 75 115 755 34 83.0 902 74 180 
117. 3 51 81 n o 655 30 59.0 720 59 116 
202. 9 52 87 130 775 35 67.0 951 78 150 
259. 9 50 95 135 1000 45 90.0 976 80 160 
Total 519 862 1245 343 721 
mean of group 57.7 95.8 137.8 850 38.1 59.5 977 80.1 138.9 
mean 3 60.4 98.8 141.0 853 38.4 63.6 983 80.6 134.0 
mean 9 54.2 92.0 133.8 838 37.8 69.8 970 79.5 146.0 
Deviation ± 5.96 kg ± 1 0 . 3 1 kg 
± 15.6% ± 1 2 . 8 5 % 
Controll group: 
206. 3 72 102 130 665 30 41.8 707 58 80 
124. 3 69 113 155 975 44 63.5 1049 86 124 
161. 9 62 97 140 775 35 56.5 951 78 126 
192. 3 68 117 160 1090 49 72.0 1122 92 135 
195. 9 56 95 125 865 39 69.5 841 69 123 
259. 3 47 88 125 910 41 87.0 951 78 166 
135. 3 58 104 140 1022 46 79.2 1000 82 142 
128. 9 63 101 140 843 38 60.5 939 77 122 
137. 9 50 87 130 822 37 73.5 976 80 160 
187. 3 48 98 117 1110 50 104.0 841 69 144 
Total 593 1002 1362 409 769 
mean of group 59.3 100.2 136.2 910 40.9 68.8 938 76.9 129.7 
mean 3 60.3 103.6 137.8 962 43.3 72.0 945 77.5 128.5 
mean 9 57.8 94.0 133.7 826 37.3 65.0 927 76.0 131.4 
Deviation ± 6.37 li -g ± 9.6 kg 
± 15.6% ± 1 2 . 5 % 
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A v e r a g e s of 
b o d y w e i g h t | we igh t g a i n d u r i n g 
i n i t i a l 
a t t h e e n d 
of dosage 
a t t h e end 
of e x p . 1 — 4 5 d a y s 1 — 8 2 d a y . 
k g kg k g k g % k g % 
exp. group 
control group 
57.66 
59.30 
95.77 
100.20 
137.77 
136.20 
38.1 
40.9 
59.5 
68.8 
80.1 
76.9 
138.9 
129.7 
Although, weight gains at 45 days (at the end of Stimulex feeding) showed faintly higher 
values in controls, the weighing on the 82nd day of the experimental period pointed 4.1 per 
cent gain for the experimentals ' benefit. In addition, f r om these values 7.1 per cent positive 
difference could be calculated as percentual weight gain of the experimentals, less than t h e 
deviation. 
Analysed statistically: 
1 — 4 5 d a y s I 1—82 d a y s 
of e x p e r i m e n t a l per iod 
e x p e r i m e n t a l g r o u p cont ro l g r o u p e x p e r i m e n t a l g r o u p c o n t r o l g r o u p 
X j = 38.11 X 2 = 40.90 X I = 80.10 X 2 = 76.90 
n 1 = 9 n 2 = 10 n , = 9 n , = 10 
s, = ± 5.96 kg s s 2 = ± 6.37 kgs Sj = ± 1 0 . 3 1 kgs s 2 = ± 9.60 kgs 
±15 .60% 15.60% ± 1 2 . 8 5 % ± 12-50% 
t = 0.93 t = 0.702 
P % 5 P % 5 
Notwithstanding that , according to the mathematical analysis, the positive effect of 
Stimulex on weight gain increase has not been proved to be statistically significant, the tendency 
of Stimulex to enforce the vigour of development is clearly remarkable. 
Observations and opinion of experts and breeders of cooperative were not unimportant 
either. The author himself has frequently checked the livestock, and stated, t ha t the t ranquil 
behaviour of the experimental individuals was noticeable during all the length of experiment, 
they fed with appetite, their fur was smoothened and shined, excreted faint ly consistent faeces 
during some days af ter the initial intake of the material. However, their water consumption was 
higher in relation of the controls. No diarrhoeas occurred in the experimentals while two falls 
were constated among the controls. 
In addition to these twenty calves treated with Stimulex experimentally, further four 
animals from various folds of stall suffering from diarrhoea were given Stimulex. Three among 
them quickly recovered soon after two ratios, in only one the diarrhoea did persisted. Resisting 
against a thorough medical treatment of the breeder (chloramphenicole, Oxytetracycline, cha-
momille-infusum, "Sept iol") , this condition finally led to slaughter. At autopsy, inflammation 
of gastrointestinal t r ac t could be established. 
Perhaps it is wor th mentioning t h a t bull and heifer No 259 twin double was equally 
ranged into both groups of trial. Although the heifer was p u t among the experimental animals 
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and the bull among the untreated controls, the heifer showed 80.0 kgs weight gain, whereas the 
bull only 78.0 kgs. It is commonly known, t h a t the vigour in weight gain of bulls is usually 
stronger. 
* 
Prepared by the Research Institute of Animal Husbandry, Budapest. 
Z. K U N F F Y , H . TANGL 
GENETICAL I N F L U E N C E OF METEOROLOGICAL FACTORS 
IN CROP STANDS 
The action of environmental factors and particularly of the weather on plants was studied 
by many authors both from genetical and other aspects. In l i terature in connection with the 
genetical impact of meteorological factors s ta tements can be found only in individual respect 
but hardly as concerns influences on stands. This position truly reflects the usual genetical view 
evaluating t he processes and environmental reciprocities of heredi ty only in individual rela-
tionship. I t is due to this fac t t h a t such genetical actions of meteorological conditions which 
become only effective in s tands are reflected on the individual which in this respect is rejected 
by many authors and rightly so because in fac t no changes in the stands can be expected from 
the individual. 
The effects of the environmental factors do not generally change the inheri tance of the 
individuals b u t depending on it modify a number of features to a lesser or greater degree (modi-
fications). These modifications are not inherited b u t increase the diversity of the individuals. 
The environment may have, however, effects favour ing the spontaneous change of t he inherit-
ance or may be the explicit causes of various changes. Particularly the extreme meteorological 
effects may elicit heritable changes (MÜNTZING 1958). 
The f requency of the spontaneous changes arising on the individuals is, however, very 
slight; they appear generally to a proportion of 10~ 4 —10 - 6 (BÁLINT 1964). According to MÜNT-
ZING (1958) the majori ty of the changes evolved are of low viabili ty and not competit ive. So 
most of them disappear from the stands. Their subsistence is also decreased by the possibility 
that they may change back to the ground form. 
In the heritable changes becoming effective individually the chances of wild and cultivat-
ed plants are substantially different. While the wild plants grow scattered in most cases and to 
very wide spaces, such is ensured only to some ornamental p lants ; otherwise the major i ty of 
cultivated p lants is living in masses and in dense s tands. In the f i rs t category the changed indi-
vidual is able to freely t ransmit its new characters by heredity and if it produces otherwise 
viable progeny the changed form may spread and even develop a considerable area. In the 
stands of the cult ivated plants, however, the changed individuals owing to their low number get 
lost, they hardly reach the major i ty in the s tand and in most cases are even thrust in the back-
ground and if otherwise their viability is poor they disappear wi thout leaving a t race. 
In the course of my ecological investigation I have realized t h a t the action of t he environ-
ment and particularly of the weather conditions on the stands of cultivated plants is genetically 
much more significant than the effect induced on the individual. Moreover, while the individual 
genetical effect is only of very low frequency, t he impact on the s tand is always accompanied 
by genetical consequences. In the light of my experience let us examine which way the genetical 
effect of the weather (or of other groups of environmental conditions) manifests itself in 
the stand. 
The behaviour of the individuals in the s tands toward a meteorological period is different. 
The effects are more or less favourable or unfavourable for the individuals. The mode of the 
relationship of the individual depends on its inheri tance and has qualitatively three possibilities. 
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1. the individual as a result of its very different inheritance cannot tolerate the meteoro-
logical impact and dies (especially on the appearance of exceedingly extreme meteorological 
effect); 
2. though the individual may tolerate t he meteorological influences but lags behind in 
development, the formation of its body and its productivity considerably decrease, the bio-
logical value of its seed is low; 
3. the meteorological effects agree with the inheritance of the individual, its development 
is rapid and rhythmical, the formation of its body vigorous, its product ivi ty outstanding, the 
biological value of its seed excellent. 
These three categories have only a general validity. According to COOPER (1965) in the 
individuals the variation of most genetically examined adapt ive features is continuous 
and, as it can be expected, they are polygenically regulated. Consequently among the types 
referred to a continuous transit ion is more probable in the stand and a substantial ampli tude 
of the ecological variations is as well possible. 
Therefore, a meteorological period in the stand of any p lan t rearranges the genetical 
composition, dropping out those being unable to adapt themselves, driving out those which 
poorly propagate and promoting the domination of those of high adaptat ion. This rearrange-
ment is the more extreme the more unfavourable the meteorological period is for a higher num-
ber of individuals, thus accelerating the genetical transformation of the population. There is no 
doubt tha t such natural selection results in a considerable " impoverishment" of the variation 
of the stand and favours the development of an exotype (land race, local variety). 
I recognized the intensive genetical impact of the meteorological factors in the course of 
my phenoecological investigations. In all phenoecological examinations conducted up to now I 
have regularly made the experience that the individual manifestation of the developmental 
phenomena of plants in various stands and of their numerous morphological and physiological 
characters is in close connection with the influence of meteorological and other ecological fac-
tors having been effective during the vegetation period. The measure of these effects is different 
according to the varieties and various conditions. I t was not difficult to establish f rom the facts 
that in their ecological relationship not only the varieties but the individuals were not either 
uniform within the stand of the same variety. The different behaviour can be traced back, as 
already referred to, to genetical causes. 
The behaviour of p lants (and other living beings), toward meteorological and other 
ecological factors is always determined by many genetical factors, as well as in most high-bred 
stands and in pure lines the genotypical variabil i ty of the individuals is considerable. Thus the 
stands are populations of different ecological reaction out of which the different ecological 
effects induce individual reactions of different degree and distribution. The favourable condi-
tions st imulate the development in the major i ty of individuals b u t only slightly inhibit the 
development of individuals in adequate genetical composition. As a result the s tand will be 
highly uniform in its developmental rhythm and in the appearance of its individuals and the 
individual spreading of its features will be distr ibuted within narrow limits. As a contras t the 
unfavourable conditions slow down the development of many individuals in the s tand, prejudi-
cially influence the manifestation of characters and highly increase the variation of the develop-
mental rhy thm. This is why in such cases the individual amplitude (the degree of individual 
spreading) substantially increases and the composition of the s tand biologically and practically 
deteriorates (Fig. 1). 
From these it follows t h a t the ecological reaction will become effective according to the 
genetical composition of the individuals of the stands. When studying the mode of reaction of 
the stand in a proper ecological sequence we shall obtain in conformity with the given genetical 
conditions a distribution according to the scat ter diagram (Fig. 2) f rom which the variety of 
suitable composition and the most favourable condition can always be selected. 
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According to the experimental data of a number of authors the influence of the new 
environment in which the most impor tan t group of factors is the weather induces, in a few 
years, remarkable changes in the s t and (BENNETT 1965). This phenomenon was observed also 
by myself in connection with oat varieties. I have set two varieties of oat , the Hungarian 
Székács 8 and the Polish Bialy Mazur together with other varieties with a difference of 8 years 
on two occasions into an ecological experiment. When examining the ecological character of t he 
varieties interesting differences were found between the two experiments (MÁNDY 1960, 
Winter barley 1964-65 waxy ripeness 
d
°ys
 fl7 10,2 
10т Ж 8,8 M 
77 
seeding 17 30 15 29 13 
IX IX X A XI 
% 
100-u 
96,7 
90 : 
80 
germination capacity 
92,8-M. 91,6 
.83,4 
JUL 
49' 
gramm weight of 1000 seeds 
46,7 
47,9 
45 - 44, 
43 
days 
100 f 
6 
47,1 
4 3,3 
50 
Ж 
92 
dormancy 
108 
79 
Fig. 1. Connection of the individual amplitude of the waxen ripening of winter barleys (above) 
wi th germinative capaci ty (%) thousand grain weight (g) and developments of the length 
of embryo dormancy in the ecological sequence established with the delayed sowing technique 
(on the horizontal axis the seeding dates) . Waxen ripeness, germinative capaci ty and thousand 
grain weight are the means of the same 10 varieties while the length of embryo dormancy indi-
cates the mean value of four varieties among them. The shortest amplitude of waxen ripeness 
( the least individual scattering in the stands) coincides wi th the highest germinative capacity, 
thousand grain weight and shorter embryo dormancy. Original 
MÁNDY—KOVÁCS 1964). I t appeared t h a t during this period a change of opposite trend had 
developed in the two varieties (Fig. 3). The oat Székács 8 with the t ransfer of its varietal 
maintenance (to Magyaróvár) had lost i ts excellent adaptabi l i ty while Bialy Mazur transferred 
in to Hungary from its native country of cooler and wet ter climate had become remarkably 
adaptive. 
Darwin f rom the natural factors of selection stresses the struggle for life "within the 
species" which has been recently challenged by several authors (Lyssenko et al.). Darwin 
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emphasizes the competion within the species when stating that " the struggle for life is most 
severe among the individuals and var iants of the identical species" (cit. BÁLINT 1964). Such 
struggle cannot be imagined in any population of t he same species or among populations. The 
individuals do not "compete" with each other bu t under the influence of the environmental 
conditions acting on the stands (especially the weather) in conformity wi th their inheritance 
develop and propagate poorly or perhaps upon appearance of extreme factors are destroyed. 
Selection in them has been conducted by the ecological effect. I t is therefore impor tan t to 
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Fig. 2. Individual amplitudes of earing (rye, winter wheat, winter barley, summer barley), 
panicle emergence (oat) and male inflorescence (maize) of various cereals in the ecological 
sequence established with delayed sowing technique (horizontal axis indicating the seeding 
dates). The vertical axis and the numbers above the columns indicate the amplitude in days 
corresponding to the seeding dates on the varietal average. Data originating from the experi-
ments of the author conducted in Tápiószele 
at tach in fu tu re ever more attention to the genetical effect of the ecological conditions which 
always becomes effective in the stand of plants. 
* 
Prepared by the National Ins t i tu te of Agricultural Botany, Tápiószele. 
G Y . M Á N D Y 
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1963 ecological index 
Kompoiti 3,29 
Bánkúti 124 2,32 
2,10 
Bialy Mazur 2,0 
Stow 1,82 
Székács 8 1,72 
Antonicki 1,58 
0,87 
0,86 
0,52 
—I—i—гЧ—i 
195 5 
Székács 8 2,42 
1,64 
Prezeboj 1,64 
Kompolti 
1,13 
136 
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Proporcik 
ft 26 Flämmingstreue 
0,23 Vigor 
0,20 Lovászpatonai 
Fig. 3. Ecological ranking of oa t varieties in two experiments (Vácrátót 1955 and Tápiószele 
1963). The horizontal axis indicates the measure of the "ecological i n d e x " (the figures wri t ten 
on the columns) while the vert ical axis the varietal ranking according to diminishing values, 
the increasing ecological sensibility. In the order of ranking above the most adaptable, below 
the most sensitive varieties. The arrows indicate the change of the ecological character of the 
two varieties. Original 
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MÜNTZING, A. f 1958): Vererbungslehre. Fischer. S tu t tga r t . 
D A T A O N T H E D I F F E R E N T I A T I O N O F T H E M U C I L A G E C A V I T I E S 
I N A L T H A E A R O S E A ( L . ) C A V . 
In our previous work we have mainly studied the development of the lysigenous forma-
tion of excretion holders (DÁNOS — JUHÁSZ 1966, JUHÁSZ—DÁNOS 1966) and have been led to 
the conclusion t h a t the excretion holding system buil t up by the combination of cells or whole 
cell-groups, is a more frequent phenomenon in the plant kingdom t h a n it was thought before 
( F R E Y — WYSSLING 1935 , S P E R L I C H 1939 , GUTTENBERG 1 9 5 5 , KAUSSMANN 1 9 6 3 , K I S S E R 
1958, etc.). 
Of the very diversified metabolic and conversion products, mucilage and the formation 
of cells and cavities containing it were mainly studied. In the works published by the end of the 
last century and in the 20 t h century (FRANK 1866, LEUTERBACH 1889, WALLICZEK 1893, 
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Fig. 1. Par t of the vertical section of the vegetative t ip with differentiating mucilage cavit ies; 
X 80 
Fig. 2. Dividing nucleus of the differentiating intercellular with nuclear spindles and phrag-
moplasts being well visible; X 180 
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Fig. 3. The process of lysis of the cell-group in the f u t u r e medulla. Vertical section; X 120 
Fig. 4. Excretion holders of different size in the parenchyma getting set t led. Vertical section; 
X 80 
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NESTLER 1 8 9 8 , JARETZKY— U L B R I C H 1 9 3 4 , SPEGG 1 9 5 7 e t c . ) ; h o w e v e r , i n t h e s e w o r k s n o u n i -
form and satisfactory answer was given as to differentiation of mucilage cavities in the sense 
of cell development and histogenesis, respectively. Thus, we have s tar ted to study — among 
others — the differentiating mucilage cavities in the vegetative organs of the rose mallow 
Althaea rosea (L.) Cav. (Malvaceae). On the basis of cross- and vert ical sections we have found 
tha t during the formation of the basic tissues in vegetative organs smaller or larger intercellu-
lars are being developed through lysigenous way and these intercellulars will, up to the end of 
differentiation, he filled up wi th mucilage. The process has its origin in the cells of the basic 
meristcm af ter mitotic division thus giving rise to pairs of cells some of these cells are being 
divided by a straight cross-wall. Such pairs of cells might he considered аб the initial mucilage 
holders. The cross-walls of these get dissolved and their plasm will blend (Fig. 1). At t h a t time, 
however, the nuclei of the cells are, generally, not disorganized ye t ; in the plasm tha t contains 
already mucilage, they continue to divide wi thout the cell-wall being developed (Fig. 2). Finally, 
due to steadily increasing accumulation of mucilage, and the disorganization of the plasm, re-
spectively, this process comes to an end, and the nuclei get as well absorbed in the course of that 
metamorphosis. The lysis once started, spreads over the whole group of the neighbouring cells 
(Fig. 3) resulting in the formation of the elongated or isodiametrical mucilage cavities (Fig. 4). 
In addition to Althaea rosea, the latter can be seen in the developed vegetative and reproduc-
tive organs of most drug plants belonging to the family Malvaceae. 
* 
Prepared by the Depar tment of Applied Botany and Histogenesis of the Loránd 
Eötvös University, Budapest. 
B . DÁNOS, G . JUHÁSZ 
R E F E R E N C E S 
DÁNOS, В., JUHÁSZ, G. (1966): Váladéktartók lysigen kialakulásának gyakorisága a vegetat ív 
és reproduktív szervekben (Frequent Occurence of Lysigeneus Formation of Secretory 
Cavities in the Vegetative and Reproductive Organs). Abs t rac t s from the lectures of 
the I I . Hungarian P lan t Anatomy Symposium. 
FRANK, A. B. (1866—67): Über die anatomische Bedeutung und die Ents tehung der vegetabili-
schen Schleime. "Pr ingshe im" Jahrbücher f. Wiss. Bot., 161 —199. 
FRANZ, G. (1966): Die Schleimpolysaccharide von Althaea officinalis L. und Malva silvestris L. 
P lanta medica 14, 90—110. 
FREY-WYSSLING, A. (1935): Die Stoffausscheidung der höheren Pf lanzen . Verl. von J . Sprin-
ger, Berlin. 
GUTTENBERG, v. H. (1955): Lehrbuch der Allgemeinen Botanik. Akademie Verl., Berlin. 
JARETZKY, R.—ULBRICH, H. (1934)- cit. Franz. G. (1966). 
JUHÁSZ, G.—DÁNOS, В. (1966): Examination of Secretory Cavities and their Excretion in the 
Pericarp of the Cornel (Cornus mas L.). Acta Agronomica Sei. Hung. , 15, 349—360. 
KAUSSMANN, B. (1963): Pflanzenanatomie. V E B G. Fischer Verl. J e n a . 
KISSER, J . G. (1958): Die Ausscheidung von ätherischen Ölen und Harzen, in: Handbuch der 
Pflanzenphysiologie, Springer Verl., Berlin—Göttingen—Heidelberg, 10, 91 —131. 
LEUTERBACH, C. (1889): Untersuchungen über Bau- und Entwicklung der Secretbehälter bei 
den Cacteen. Bot. Centralbl., 37, 257—264; 289—297; 329—336; 3 6 9 - 3 7 5 ; 409—413. 
NESTLER, A. (1898): Die Schleimzellen der Laubblä t te r der Malvaceen. ös t . Bot. Zeitsch., 48. 
SPEGG, H . ( 1 9 5 7 ) : D i s s . T ü b i n g e n , c i t : F r a n z , G . ( 1 9 6 6 ) . 
SPERLICH, A . ( 1 9 3 9 ) : D a s t r o p h i s c h e p a r e n e h y m B . E x k r e t i o n s g e w e b e . I n : LINSBAUER K . : 
Handbuch der Pflanzenanatomie IV/5 Verl. Gebrüder Bornt räger , Berlin. 
WALLICZEK, H. (1893): Studien über die Membranschleime vegetat iver Organs. "Pr ingsheim" 
Jahrbücher f. Wiss. Bot . , 25, 209—277. 
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SECOND H U N G A R I A N SYMPOSIUM O F PLANT ANATOMY* 
Budapest , September 6—7—8, 1966 
The 2nd Hungarian Symposium of Plant Anatomy was organized by the Department of 
Applied Botany and Histogenetics of the L. Eötvös University undert he auspices of the Biol-
ogy Department of the Hungarian Academy of Sciences 
The present symposium, the lectures of which were delivered at the Hungarian Academy 
of Sciences on the days 6—7—8 of September 1966, was a worthy continuation of the 1st 
Hungarian Symposium of Plant Ana tomy held at Vácrá tó t in 1958. 
Besides Hungarian experts and other people showing interest in the event, quite a num-
ber of foreign researchers took par t in the work of the symposium. Thus , visitors came f rom 
Austria, Czechoslovakia, The German Democratic Republic, The German Federal Republic, 
f rom Switzerland and from the Soviet Union. 
The 50 lectures (the contribution of 64 authors) being grouped in eight domains of sub-
jects, reported on the recent results of plant anatomy researches. 
After his inaugural address, t he chairman S. SÁRKÁNY remembered Ferenc HOLLEN-
DONNER. The symposium was devoted to the commemoration of his life-work. 
Ferenc Hollendonner passed away 31 years ago in 1935 at the age of 53. — Many impor-
t a n t works on comparative plant histology, histogenesis and xylotomy as well as the foundation 
of anthracotomy are linked with his name. Besides educating work he was performing research 
work, too. His most prominent work is "The comparative histology of the wood of pines (Pina-
ceae)" which is considered an impor t an t source-book even nowadays. His papers on method-
ology have also been appreciated. 
In the last years of his life he achieved considerable results in s tudying the wood material 
of prehistoric remains found in Hungary . The successes of his life spent in hard work, encourage 
fur ther research. 
J . STIEBER delivered then his evaluating and analysing lecture on Ferenc Hollendon-
ner 's chef-d'oeuvre: "The comparative histology of the wood of pines". 
Ferenc Hollendonner finished his writing on the comparative xylotomic monograph of 
pines — unique in those days — in 1913, having worked on it for eight years. The work submits 
the diagnostic xylotomic description of more than 200 pine species with microscopic drawings 
made by the author himself. 
I t is a pi ty tha t the monograph hasn ' t been published in foreign languages up till now 
though it might command international interest. However, it still forms the basis of works of 
xylotomic character in this country. 
In his next lecture S. SÁRKÁNY spoke about the situation and some results of researches 
on fine-structure, citology and histology, performed in Hungary. 
In the last f ive years plant a n a t o m y examinations of basic and applied character, have 
been carried on a t 15 research insti tutions. The themes might be roughly grouped as follows: 
1. Plant fine-structure research. 2. Histological-anatomical researches, and within this: a) root 
histogenesis, b) tissue differentiation of the vegetative shoot system, — within this frame the 
examinations dealing with the tissue structure of the wood (methodological-paleophytology 
relations, quant i ta t ive xylotomy, anthracotomy) are to be stressed part icularly, с) studying 
the tissue development of the reproductive organs in plants. 
The applied plant histological researches involve the examinations of horticultural, 
— agricultural, industrial — and medicinal plants f rom different points of view. 
The plant ana tomy material of t he series of publications: "Cultivated Plants of Hungary" 
being the monographic elaboration of the cultivated plants grown in H u n g a r y , is also a p a r t 
of the results of the recent five years. 
* Hungarian title: II. Magyar Növényanatómiai Symposium 
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Of the eight domains of subjects the lectures dealing with the differentiation problems 
of the vegetative shoot and the root tissues were the first to be delivered. H. v. GUTENBERG 
(Rostock) gave a comprehensive lecture on the "Differentiating processes in the shoot and root 
of fe rns" , after which B. KAUSSMANN (Rostock) spoke about the problems on the zone-system 
of the shoot tip. 
L. A. LEBEDENKO (Leningrad) reported on histological and tissue-chemical differentia-
tion of the vegetative and reproductive meristems of the Coniferae. M. MARÓTI (Budapest) 
spoke about the cytological indices of tissue differentiation. This was followed by some lectures 
dealing with special problems: G. MEINL—J. SCHREITER (Gross-Lüsewitz, Rostock): The 
Frequent Occurence of Mitosis and Root Growth in Vicia Pannonica Crantz; F. KUBJATKO—A. 
GÖBŐ (Nitra): The Changes of the Root Tip Applying Different Quantities of Nutrients in 
Winter Wheats; E. S. WOLCSÁNSZKY (Gödöllő): The Effect of Oecological Factors on the Dif-
ferentiation of Maize Shoots. 
Within the f rame of histogenetic secretion, R. G. SZENTPÉTERY— S. SÁRKÁNY—A. KO-
VÁCS (Budapest) have established on the young foliage-leaf of Valeriana collina Wahlr . tha t the 
precursors of the volatile oil appear in the protoderm in the form of refringent droplets; after 
the appearance of the trichoblast cells the volatile oil gets separated in the plasm, however, 
not gett ing marked off, and it is excreted f rom the plasm surface through the cell wall being 
covered with the cuticle. A. KOVÁCS—S. SÁRKÁNY have examined the formation of the two 
kinds of schizogenic volatile oil ducts in the developing pistil of Heracleum mantegazzianum 
Somm. et Lev. 
B. DÁNOS—D. G. JUHÁSZ (Budapest) have been engaged in examining the lysigenic 
formation of the secretion holders in the vegetative and reproductive organs of some species in 
several plant families. Two main types of the lysigenic intercellulars have been distinguished 
and it has been established that the lysigenic coalescence of the settled cell groups is a more 
f requent process than it had been shown by previous knowledge. S. GULYÁS (Szeged) has 
compared the connection of structure and product in the nectar of the Lamium species. 
The lectures of the third domain of subjects discuss the problems of tissue differentiation 
connected with translocation. P. GREGUSS (Szeged), dealing with the xylotomy of the Cycassae 
living in our days, has established that in their t runk the transfusion cells are not water storing 
cells and their morphology is characteristic of the species or genus. In his lecture, R. KOLL-
MANN, (Bonn) has expounded the functional morphology of the phloem in the Coniferae. A. 
L u x , (Bratislava) has examined the development of the transport-fasciculi in the roots of shoot 
origin of poplar scions of different quali ty. I. HORVÁTH—S. GULYÁS—G. LÁSZLÓ (Szeged) 
have established, on the basis of their experiments performed in phytotron, t ha t the spectral 
energy dispersion of light exerts a provable effect on the size and the rate of correlation of the 
tissues in the stem of Phaseolus vulgaris and the Glycine soja. 
Among the lectures of the fourth domain of subjects dealing with the problems of plant 
cell differentiation, the f irst one was that of A. FREY-WYSSLING (Zürich) on the differentiation 
of ul t ras t ructure of p lant cell walls. He has stated that according to the orientation of staple 
fibrils as correlated to the cell axis, there belong to the parallel textures the fiber texture, the 
spiral texture and ring texture; to the scattered textures there belong the fibrous, tubular and 
filmy textures. On the basis of the examined cases, the author has come to the conclusion that 
the u l t ra textures are the results of genetic development. D. FENGEL (München) has spoken 
about the variations in the foveolae formation of trees deciduous and coniferous; the lecture has 
been illustrated with electron microscopic pictures. L. FRIDVALSZKY (Budapest) has reported 
on the differentiation of the ultrastructure of the cell wall in Characeae-, Z. FILLÓ (Budapest) 
submit ted data to the submicroscopic s t ructure of the xylem fiber of some domestic tree 
species; K. MÜHLENTHALER (Zürich) elucidated the correlation between the ul t ras t ructure and 
function of the tylacoid membranes of plastices. Mrs. T. NAGY (Budapest) examined the light-
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and electron microscopic structure of chloroplastices in Botrydium granulatum Grev; B. LOVAS 
(Budapest) compared, in an Euglena species, the fine s t ruc ture peculiarities with function; W. 
URL (Wien) discussed the light microscopic structure of the endoplasmic reticulum; F. Á. 
DÁNIEL—H. A. NAGY—I. GYURJÁN (Budapest) examined the correlation between the morpho-
logic irregularities and photosynthetic act ivi ty of chloroplastices in carotinoid-mutant maize 
s trains. 
The lectures in the f i f th subject have discussed the differentiation phenomena occurring 
in t he reproductive phase. A. ANDRÁSFALVY (Budapest) has examined the cyto-histological 
bearings of the real and functional male sterility in tomato and onion. M. LUXOVA (Bratislava) 
has spoken about her experiments on the pollination of barley and its energy sources. The 
lecture of 0 . ERDELSKA (Bratislava) has revealed the fact t h a t on the basis of the structure and 
size of the antipode cytoblast , the developmental phase of the embryo sack can be established. 
S. SÁRKÁNV—P. GRACZA—H. PAÁL (Budapest) have observed the formation and initial devel-
opmen t of the endospermium in Papaver somniferum L. and established t h a t the formation of 
t he f i rs t elements of t he primordial endosperm get located around the antipodial pole and this 
phenomenon might be integrated with t he high-rate endopolyploidity, its role of energy- and 
nu t r i en t intermediator. P. GRACZA (Budapest ) has observed the development of the pistil in 
certain species of Oleaceae. 
Within the f r ame of the sixth domain of subjects, t he authors have reported on compara-
t ive and experimental examinations regarding the tissue differentiation of tree trunks. 
The lecture of J . B. HUBER (München) has expounded the limits in distinguishing genus 
and species in tree ana tomy. J. STIERER (Budapest) dealing with the problem of xylotomic 
diagnostics in the European Larix and Picea species, has found that concerning the xylotomic 
peculiarities that can be made use of as a basis of identification, the scientific literature con-
ta ins many contradictory data. Relying upon detailed quant i ta t ive oecological, xylotomic 
measurings, author has proved the variabil i ty and its lawfulness of several properties considered 
suitable for diagnosis. L. GENCSI (Sopron) has delivered a lecture under the title: "The role of 
some factors in the formation of the annua l ring structure in forest trees." W. NECESANY (Bra-
tislava) was dealing wi th the effect of illumination on the development of the secondary xylem 
and the cell walls. G. CASPERSON (Berlin—Teltow) has examined the effect of growth sub-
stances on the differentiation of wood elements. R. ZENKER (Eberswalde) has reported on the 
distribution and occurrence of tension-wood in different poplar species. R. HÖSTER—W. LIESE 
(Hamburg—Reinbek) have performed reaction tissue cytological examinations in 260 plant 
species and have submit ted their results. H. Süss (Potsdam) has observed the change of length 
in the wood fibers in the course of a growing period. G. SCHULTZE-DEWITZ (Eberswalde) has 
spoken about the appearance of the real — and false annual rings in the Pinus palustris. 
Z. FILLÓ— К. BABOS (Budapest) have been dealing with the correlation between the libriform 
quot ient and the tending-strength values. E. MÄDEL (Potsdam) has found, in the course of his 
investigations, what anatomic types are represented by the fossil oaks belonging to the Quer-
coxylon artificial genus. 
In the domain of foliage-leaf anatomy four lectures have been delivered. M. JUHÁSZ 
(Szeged) has examined in 15 Solanum species what effect the oecological factors exert on leaf 
epidermis (Stoma number , stoma index, and the size of the end cell). V. G. PETRI (Budapest) 
has studied the quant i ta t ive function of s toma division on the foliage leaf of Datura stramonium 
L. and Vinca minor L. — I. MARÓTI. (Szeged) lias, with the aid of comparative leaf anatomy 
examination of Schizaeales, grouped the species of the four genera into three families—in contra-
diction to literary da t a available h i ther to —, and has elucidated phylogenetic connections. 
J . VARGA (Szederkény) has paid a t ten t ion to a problem being interesting f rom a practical 
po in t of view: the pathological tissue deformations on the leaf, shoot and f ru i t of peach. 
The lectures of the last (eighth) domain of subjects were dealing with the differentiation 
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phenomena occurring in tissue cultures. Mrs. L. GÖRGÉNYI—M. MARÓTI (Budapest) have examin-
ed the organization of cells, tissues and organs in the callus tissue obtained f rom the Daucui 
carota root . They have established that the differentiation phenomena can be observed in the 
callus tissue being bred fur ther on nutr ient substratum only. On the experimental material the 
development of the root has been paid a t tent ion to. 
L. KLUJBER (Pécs) has described — in nutrient subs t ra tum — the effect of the IES-
kinetin gibberellin system on growth and differentiation in t he tissue culture, t h a t can be further 
inoculated, of Convolvulus arvensis. His results prove t h a t the IES-kinetin system plays an 
impor tan t role in directing organ formation. E. KOVÁCS (Budapest) has studied the differentia-
tion of organs in the tissue cultures originating from the tumors of Nicotiana hybrids. 
Finally I. MÁTHÉ (Budapest) made his exposé on the situation of the histological work 
concerning the series of publications under the title "Cult ivated Plants of H u n g a r y " as well 
as on fu tu re tasks. 
The participants of the symposium will surely remember the social evening tha t was a 
real success, and it is hoped that they will keep in memory the sightseeing ride in Budapest. 
É . CSAPÓ 
T H E DEVELOPMENT OF T H E PISTIL I N SYRINGA VULGARIS 
Since the publication of VAN TIEGHEM'S work (1871), those appearing later (KNOBLAUCH 
1892, VELENOVSKY 1910, MAC KELWEY 1928, WEBER 1928) h a v e b u t a l luded t o t h e f o r m a t i o n 
of the pistils in the species belonging to the. Oleaceae. As it is well known, the pistil in the species 
of the family, and thus the pistil of the lilac (Syringa vulgaris L.), too, is high-positioned. 
In general, the above-mentioned authors have examined the pistils at a developed stage. 
In the f rame of the present short paper the author would like to report on the developmental 
phases of the pistil of the lilac. 
In the developing mixed bud the differentiating flower-priinordia of the primordial 
inflorescence show, a t the beginning, in their vertical section the form of a rhombus. Then 
there s tar ts on the br im of the flower-primordium intensive cell division as a consequence of 
which the shape of the flower-primordia will get flattened. Later the cell division can be observ-
ed most intensively on the edge of the flower-primordia and soon the four calyx-primordia 
appear with subprotodermal initiating. This is followed, in alternated position, by the develop-
ment of four entirely separate petal-primordia. After the two transversal stamen-primordia in 
the median plane, the two carpel-primordia — growing upwards —, develop the prospective 
ovary hollow. At tha t stage the sidewalls of the primordial ovary are exclusively formed by 
the tissue of the primordial carpels. In the course of fur ther development of the young petals, 
the primordial corolla and stamina get interlaced on the basal part with congenital character 
and t h a t process affects also the pistil primordium so that the hollow of the ovary can be observ-
ed sunken in seemingly low position (Fig. 1). At this phase the formation of the pistil-primor-
dium is similar to tha t of the young pistils in the species belonging to the Umbelliferae (SÁR-
KÁNY 1 9 6 2 ) . 
Further on, af ter the hollow of the ovary has become closed, the freely developed parts 
of the primordial carpels, growing upwards, produce the cylindrical style. The cells of the other 
floral leaves (calyx, petal), gradually finish as well their division and at tain their final size. 
Meanwhile, above the level of fitting of corolla tube, in the tissues at the sidewall of the devel-
oping ovary the intensity of cell division increases (Fig. 2), as a consequence of which the origi-
nally f la t , cake-formed ovary gets considerably elongated, becomes pear-shaped and protrudes 
as compared to the level of origin of the other floral leaves. The protruding of the ovary increases 
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Fig. 1. Fl о wer-p ri ni or <[in in of Syringa vulgaris with seemingly 
low-positioned pistil-primordium. The ovary-primordium t is sunk-
en, the calyx c-, petal s- and the stamen p-primordia set out f rom 
above the ovary-primordium. (obj. 20 X, oe. 5 x ) 
Fig. 2. In the sidewall t, of the ovary-primordium that had been 
cake-formed at the beginning, vigorous cell-division gets s tarted 
(obj. 10 X , oc. 5 X ) 
Fig. 3. Through cell divisions t2 occurring during the previous di-
vision and formation of ovary-primordium, the pistil gradually pro-
trudes (obj. 10 X , oc. 5 X ) 
Fig. 4. By the time of flowering, the pistil becomes high-positioned, 
the calyx c- petal s-leaves below the level of the pistil t. (obj. О X, £ 
ос. X 5 x ) ** 
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through the cell divisions quickening up at the basal part of the ovary (Fig. 3). By the time of 
flowering the pistil has got into typical upper position: the other floral leaves ( the stamen-, 
petal- and calyx-leaves) will s t a r t from the level below the ovary (Fig. 4). 
On the basis of peculiarities shown in t h e course of format ion, the pistil of lilac can he 
considered a transitional type between the seemingly low-positioned pistil of the Umbelliferae 
and the format ion of the typical ly high-positioned pistils. 
• 
Prepared by the Depar tmen t of Applied Botany and Histogenesis, L. Eö tvös Univer-
sity, Budapes t . 
P . GRACZA 
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VAN TIEGHEM, PH. (1871): Recherches sur la s t ruc ture du pistil. Paris. 
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T Á P L Á N S Z E N T K E R E S Z T I V Ö R Ö S H E R E 
(Táplánszentkereszt Red Clover) 
Taxonomic category: Trifolium pratense L. convar . subnudum (WITTE) MY provar . praecox 
( W I T T E ) M Y . 
Origin: Coming from crosses of the regional varieties of Táplánfa , Körmend and Kőszeg 
( J Á N O S S Y 1963) . 
Beginning of breeding: 1949, Táplánszentkereszt. 
Breeder: MIKLÓS DEUTSCH, T á p l á n s z e n t k e r e s z t . 
State qualification : 1954, s ta te certified improved variety (KAPÁS et al. 1965). 
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General features : Growing can be considered safe; i t is f rost resistant w i t h dense foliage a n d is a 
high-yielding intensive var ie ty t ha t can be c u t twice. 
Morphological description: 
Root system: The tap-root penetra tes down as deep as 60—70 cm, wi th dense ramif ica t ion 
a t a shallow depth. 
Root stock: S tubby , sprout ing well and inclined to get thick. 
Shoot system: I t consists of upr ight tillers growing as high as 40—70 cm. S t a lk s are 
delicate and in dense s tand they are th in , however, s tab le . 
Foliage: Dense; the leaflets are s tubby or of elongated egg shape, in some cases egg-
lanceolar . On shoots the proportion of leaves is abou t 50 per cent. 
Inflorescence: On one p lan t there develop about 15—61 most ly pointless coniform 
capitula . In these the number of f lowers is from 27 to 128. The corolla of the 
flowers is 8—10 m m long, the colour being of un i fo rmly light ca rmine (BÁ-
NYAI 1 9 6 6 ) . 
Fruit: Generally s tubby, egg-shaped pods w i t h one grain in i t . 
Grains: The colour is yellow, brownish yellow, sometimes purp l i sh ; the weight of thou-
sand grains is 1.5—1.9 (2.0) g. 
Biological features : 
Germination : Begins as early as just above freezing point ; t h e optimum be ing 25 °C 
(minimum 1 °C and max imum 43 °C). 
Vegetation period: In the f i rs t year, 130—150 days reckoned f r o m sowing to t h e ripening 
of the seed; the length of the significant phenophases: f r o m sowing to f lowering 
85—98 days, f rom flowering till ma tu ra t i on of the seed 45—50 days a n d after 
f i rs t cutt ing, respectively, 95—105 days (JÁNOSSY 1963). Reasonable l ifetime 
2 or, not more than , 3 years. In the second year it is sure to get 2 and perhaps 
3 cutt ings. 
Development: Slow at the beginning which, however, becomes quick later on. Due to 
excellent shooting capacity, dense s tands can he ob ta ined . 
Winter-resistance : Excellent. 
Disease-resistance : The var ie ty is fairly res is tan t to powdery mildew and mosaic virus, 
while i t is definitely resistant to bl ight infection. 
Inner consistency : I t contains 15—21 per cent d ry material a n d 16—24% prote in . 
Agrotechnical requirements : 
On good soils it gives high yield, however , under d ry conditions it should no t be 
grown. Favourable t ime of sowing in Hungary is March (early spring), and if 
the weather is suitable, even F e b r u a r y . I t is sown w i t h spring barley as cover 
crop, reckoning wi th 7—8 million p l a n t per cadastral yoke.* 
Cut t ing should be performed at t h e t ime of budding or not later t h a n a t be-
ginning of flowering. ( I t gives as ear ly as in the f i r s t year satisfactory cut t ing 
yields). The yield in seeds depends on the activity of insects tha t accomplish 
poll ination since it does not get pol l inated from the o w n pollen (self s ter i le) . 
Productivity : Excellent; the product in hay on the occasion of t h e first cutt ing is 30—37 
q/cadastral yoke,* to ta l yield of hay 51—76 q/cad. yoke ; green yield 235—331 
q/ha; average grain yield depending on the region and the year, is between 
1.27—2.67 q/ha (KELEMEN 1962, K i s s 1966). 
Growth-region : The western counties of Transdanubia . 
G Y . MÁNDY 
* 1 cad yoke = 0.575 ha 
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CHRONICA 
NÁNDOR GIMESI 
1 8 9 2 - 1 9 5 3 
N á n d o r Gimesi was b o r n in K i s k o m á r o m on the 3rd December 1892. He 
m a d e his g r a m m a r school s tudies in t h e Székesfehérvár gymnas ium of t h e 
Cistercian Orde r in the y e a r s 1904 — 1912. H e then c o n t i n u e d his u n i v e r s i t y 
s tudies a t t h e theological a n d philosophical facul t ies of t h e P á z m á n y U n i v e r s i t y 
a n d in 1918 he took his g r a m m a r school t eacher ' s degree in na tura l h i s t o ry , 
geography a n d chemistry, a n d in 1920 his doctor ' s degree . As ordained pr ies t 
a n d member of t h e Order h e t a u g h t in t h e Gymnas ia of t h e Cistercian O r d e r a t 
Zirc, Székesfehérvár and B u d a p e s t . In 1925 b y obta ining a Rockefeller fellow-
ship he can pu r sue hydrobiological and biocolloidical s t u d i e s in Swi tze r land 
(Luzern, Zür ich) , Germany (Pöln, Helgoland) , Norway (Bergen) and Sweden 
(Lund) . 
A yea r l a t e r his thesis was submi t t ed unde r the t i t l e : " T h e technical and 
biological appl icat ion of col lo ids" at t h e Technical U n i v e r s i t y and f r o m t h e 
nex t year on , he lectured a t t h e colloid chemis t ry , as a qua l i f i ed lecturer . F r o m 
1937 as an associate professor a t the same univers i ty he w a s lecturing even a t 
a special biocolloid chemis t ry . A few y e a r s la ter (in 1943) he became t h e ful l 
professor of t h e Ins t i t u t e of P lan t Phys io logy and d i r ec to r in the B o t a n i c 
Garden of P á z m á n y U n i v e r s i t y . The re-organized H u n g a r i a n A c a d e m y of 
Sciences also elected him a m o n g its corresponding m e m b e r s . I n 1952 a p p o i n t e d 
to the d i rec tor a t the Scient i f ic Ins t i tu te of t h e Botanic G a r d e n of E ö t v ö s Uni-
versi ty he he ld his office u n t i l his d e a t h ensuing a f t e r a short illness ( Ju ly 
16, 1953). 
As a researcher he h a d studied, a t t h e beginning of his scientific career , 
t h e s t ruc tu re of the l iving p l a s m and t h e regular i ty of i t s division, p r imar i l y 
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f r o m biocolloidic viewpoint . H e inves t iga ted t h e d i f ferent phases of k a r y o -
kineses wi th t h e aid of po la r iza t ion microscope and u l t ramicroscope in o rde r t o 
get to know t h e submicroscopic cons t ruc t ions . While s t u d y i n g , as holder of a 
scholarship, t h e colloidal s t r u c t u r e of Cyclotella lemanensis in Swi tzer land , 
he proved t h a t in the i n t e g u m e n t t h e t h r e a d elements of p r o t e i n were of o r i en-
t a t e d u l t r a s t r u c t u r e , having b e e n their b i re f r ingency ver i f ied in polarized l i gh t , 
w i th the aid of u l t r acondensor . I t was here , in the twent ies t h a t he e x a m i n e d 
t h e s t ruc tu re of developing p l a n t cell wall a n d t h e p r imary cellulose f ibres w i t h 
X - r a y d i f f rac t ion , method t h a t was considered one of t h e m o s t modern t r e n d s 
in those years . B y the aid of t h e u l t ra f i l te r cons t ruc ted by h imsel f , he had m a n y 
a success — a t exhibi t ions — in separa t ing colloid sys tems . This colloid f i l t e r 
h a s as well o f fe red a possibi l i ty t o de te rmine t h e pore sizes. The problems of 
iden t i fy ing t h e f i l te rs have also been discussed a t theoret ical level, e n u m e r a t i n g 
t h e possibilities of pract ical appl ica t ion . I n t h e field of biocolloid sys tems h e 
was par t i cu la r ly dealing wi th t h e phenomenon of t h i x o t r o p y mos t ly in connec -
t ion wi th t h e change of sol-gel s t a te of t h e pro toplasmic s t reaming . A t t h e 
beginning of t h e fort ies he m a d e an i m p o r t a n t cytogenet ic s t a t e m e n t r ega rd ing 
t h e f r agmop la s t s t ruc ture a n d u l t r a s t r u c t u r e developing a t t h e end of d iv is ion 
in t h e course of p l an t microsporogenesis. F r a g m o p l a s t p lays a n impor tan t p a r t 
in t h e f o r m a t i o n of cell wall, whi le dissolving in t h e meiosis, a t t h e beginning of 
t h e second division which is t h e n followed b y t e t r a d f o r m a t i o n . He has p r o v e d 
direct ly t h r o u g h mic roc inematography t h a t in the f o r m a t i o n of f r a g m o p l a s t 
developing a f t e r t h e first d iv is ion and dissolving secondarily dur ing the second 
division, t h e pro toplasmic s t r eaming p lays a very i m p o r t a n t role. H e h a s 
s tud ied the impor t ance of f r a g m o p l a s t in t h e development of cell wall f o r m a -
t ion with t h e a id of polar iza t ion microscope. Research w o r k took a d i rec t ion 
t owards t h e physiology of t h e deve lopment a n d d i f fe rent ia t ion in his i n s t i t u t e , 
a n d by organiz ing a research g roup with m o d e r n views he m a d e it possible t o 
h a v e exper imen ta l questions ra ised on the u p - t o - d a t e p rob lems of plant phys io l -
ogy. In possession of the expe r imen ta l biological aspect, he f o u n d it e x t r e m e l y 
i m p o r t a n t t o s t u d y the basic problems of t h e o r y . 
He h a d remained to be t h e highly c u l t u r e d na tura l sc ient is t and a t r u e 
m a n during t h e raging cruel t ies of the r igh t -wing terror . H e gave meaning t o 
t h e ideas of h u m a n i s m and chr is t ianism, and when r emember ing his noble a n d 
subl ime way of life, it is wi th r igh t to say in m e m ó r i á m : he l ived among us a n d 
a lways acted in t h e proper w a y . 
B . I . P o z s Á R 
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RECENSIONES 
J . DL GLÉRIA: Izotópok alkalmazása a mező-
gazdasági kémiában és a talajtanban (The Use 
of Isotopes in Agrochemistry and Soil Sci-
ence). Akadémiai Kiadó, Budapest 1966, 318. 
This work edited by János di Gléria with 
the contributions of eight co-authors supplies 
a great need in agricultural scientific litera-
ture. 
The use of isotopes in the pure and applied 
biological sciences is not more than twen ty 
years old, while here in Hungary a decade has 
passed since the f i rs t agricultural isotope 
laboratory began its operations. 
HEVESY, the Nobel prize-winning scien-
tist of Hungarian origin who recently died 
evolved together wi th PANETH a method 
published in 1913 which has been made only 
by the large-scale production of isotopes, the 
accumulation of information about radia t ion 
biology and the large-scale development of 
measuring techniques an effective tool of 
research. The " t r ace r" method, essentially an 
analytical one, has become in many respects 
a new branch of science and contributed, to a 
great extent, to the development of various 
applied natural sciences. 
Nowadays almost all branches of agricul-
tu ra l research are to use the method of radio-
act ive indication it is — however — not 
accidental that these methods have proved 
the most fruitful for solwing problems of 
agrochemical research. 
In recent years many works have been 
published on the use of radioisotopes in 
agriculture. In English literature the most 
impor tant work is COMAR'S Radioisotopes in 
Biology and Agriculture published in 1955 
and in 1960 was published a german book 
entitled Isotope in der Landwirtschaft and 
w r i t t e n b y H . L I N S E R a n d K . K A I N D L . B e -
sides there are volumes including agricultural 
lectures held at the conferences of the United 
Nations Organization as well as the publica-
tions of other international and national con-
ferences summing up the results of the field. 
As denoted by the t i t le János di Gléria 
and his collaborators endeavour to survey a 
narrower field of agricultural research, the 
use of isotopes in agrochemistry and soil 
science. 
The book answers three major questions. 
It informs those in other fields of agricultural 
research on the results achieved so far by 
the use and further possibilities of the isotope 
method. I t is also a methodological handbook 
for soil science and agrochemical experts as it 
treats in detail the applied special methods of 
measuring with isotopes in agrochemistry 
and soil science. Finally the authors while 
giving detailed reports on the results of their 
own research they summarize most of the 
achievements of isotope research in Hungar-
ian agriculture. 
The 12 chapters of the volume are sup-
plemented by abundant references comprising 
a ra ther ample bibliography of the subject 
thus making the sources easily accessible on 
the present state of the use of isotopes. The 
Foreword to the book has been written by 
Dr. G. Soós, deputy minister and head of t he 
agricultural subcommittee of the National 
Atomic Energy Commission. Chapters 1 and 
2 give general information on isotopes and 
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describe the basic measuring techniques. 
Chapter 3 may be considered only in a wider 
sense as falling within the scope of agrochem-
istry since it summarizes the results of the 
use of isotopes in photosynthet ic research. 
Chapter 4 concerns the isotope research in 
the field of mineral nutri t ion. Chapter 5 
discusses the problems presented by radiation 
biology when using isotopes in plant physiol-
ogy-
Chapter 6 treats classical agrochemical 
isotope research. The title of this chapter is: 
"The Isotopic Examination of the Utilization 
of Fertilizers." This chapter is especially 
valuable by treating in great detail the au-
thor 's own experiences with the production of 
radioactive fertilizers in the laboratory. 
Chapter 7 is a helpful guide particularly for 
irrigation experts as it concerns the use of 
tracer elements in measuring water move-
ment and water quanti ty. Chapter 9 simi-
larly treats the problem of subsoil water. 
Chapter 8 ("Application of Isotopes to the 
Study of Sodic Soils") shows in a few short 
subheadings the new results t h a t have been 
reached by Hungarian soil science with the 
help of isotopes in this field of research having 
such a great past. 
Chapters 10 and 11 report on the results 
of soil chemical and soil biological research 
including in detail the methodical aspects of 
the use of isotopes. 
Finally Chapter 12 summarizes the prin-
ciples of radiation protection in agricultural 
experimentation with isotopes. 
L . G Á S P Á R 
G. С. DOBY: Plant Biochemistry. Publishing 
House of the Hungarian Academy of Science 
and John Wiley et Sons Ltd, Budapest—Lon-
don. 1965, 768. 
The manual is divided into three parts. 
Par t I discusses assimilation i.e. the processes 
of biosynthesis. The introductory chapters 
deal with the types of biocatalysis and with 
the inorganic and organic biocatalysts. In 
biocatalyses the inorganic ions behave like 
special activators. The author stresses the 
biochemical importance of the t race elements 
in connection with regulating the intensity 
and the direction of biosyntheses. The chem-
ical, biochemical and physiological role of 
vitamins in the processes of biosyntheses of 
green plants is writ ten about with full par-
ticulars. 
In the book the plant hormones are cate-
gorized according to cell- and tissue differen-
tiation. Besides auxine (indo-3-acetic acid) 
the author reports on the special effect of 
several other synthet ic auxines (2,4-dichlo-
rophenoxyacetic acid, naphtoxyacetic acid, 
phenoxyacetid acid, etc.) and derivatives of 
hormone effect as well as on the relation of 
protein and nucleic acid with metabolism in 
the course of growth. The gibberellins, too, 
are described as growth- and development-
regulating hormones, and the interaction of 
the gibberellins and the special endogene 
growth inhibitors is also discussed by the 
author. The cell division regulating biological 
activity of the quinines (cytoquinines, phyto-
quinines) is described in the interaction of the 
two other hormone groups. 
The chapter dealing with the assimilation 
of carbon shows the physico-chemical, bio-
energetic and biochemical information on 
photosynthesis in the modern aspect of 
recent years. The chemical s t ructure of the 
primary light-absorbent of photosynthesis, 
the chlorophyll, the mechanism of its biosyn-
thesis, the micromorphology and photochem-
ical activity of its localization in the chloro-
plast are expounded. After describing the 
method of quant i ta t ive measurings, the Hill-
reaction is discussed in the relationship of 
different st imulating and inhibiting factors. 
Author describes, in detail, both types of the 
biosynthesis of macroerg phosphoryl bonds 
developing through the energy t ranspor t of 
photosynthetic phosphorylation; these are 
the cyclic photosynthet ic phosphorylation, 
the cyclic photophosphorylation and the 
continuous photosynthetic phosphorylation 
shown chiefly on the basis of Arnon's 
experimental da ta . The Calvin-cycle is shown 
by the author in the mechanism of carbon 
dioxide fixation. The carbon dioxide fixed by 
ribulose-l,5-diphosphate leads to the syn-
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thesis of two molecules of glycerin acid-3-
phosphate, and the development of the pri-
mary product could be evinced directly by 
way of fixing the carbon dioxide labelled with 
radioactive carbon. This chapter also gives 
a detailed account on the bioenergetic charac-
terization of carbon dioxide fixing. The car-
bon dioxide fixation connected to the process 
of chemosynthesis is described mainly through 
the biochemical mechanism of sulphur bac-
teria. 
By expounding the bioenergetic impor-
tance of the biosynthesis of phosphate bonds, 
the chapter discusses the phosphate metab-
olism to which the carbohydrate metab-
olism is closely connected. The carbohydrate 
metabolism comprises the interconversion of 
monosaccharides, the biosynthesis of poly-
saccharides and the development of other 
special carbohydrates of the cell wall. The 
biosynthesis of fats and oils and the biologic 
importance of phospholipids are also dis-
cussed in connection of enzymologic data. 
The book shows in special details the nitro-
gen metabolism introduced by the schema of 
the biosynthesis of amino acids, peptides. The 
biochemical mechanism of protein synthesis 
is made known by using the modern data of 
molecular biology. The messenger ribonucleic 
acid chains forming on the deoxyribonucleic 
acid templates pass on the genetical informa-
tion for the peptide synthesis occurring on 
the surface of ribosomes. The basis-sequence 
of the messenger ribonucleic acids determines 
the sequence of the activated amino acids in 
the polypeptide chain. After having intro-
duced the modern theories of nitrogen fixing 
and ni t ra te reduction, the chapter on nitrogen 
metabolism closes with the classification of 
plant proteins and then, with the description 
of the different protein metabolisms in var-
ious p lan t organs. 
T h e l a s t c h a p t e r o f p a r t I d i s c u s s e s t h e 
c h e m i c a l s t r u c t u r e of s p e c i a l n i t r o g e n c o n -
t a i n i n g c o m p o u n d s i n t h e p l a n t o r g a n i s m s 
a n d t h e e n z y m i c r e a c t i o n s o c c u r r i n g i n t h e i r 
b i o s y n t h e s i s p r o c e s s e s , a s w e l l a s t h e b i o -
c h e m i c a l i m p o r t a n c e o f s e c o n d a r y m a t e r i a l s 
( o r g a n i c a c i d s , t e r p e n e s , C a r o t i n o i d s , f l a v o n e s , 
a n t o c y a n i d e s , e t c . ) . 
Par t I I contains the dissimilation mainly 
f rom the viewpoint of enzymology. Author 
shows the importance of the redox processes 
as related to bioenergetic changes. The mech-
anism of the biocatalysis of dehydrogena-
ses, hydrolases and the special oxidases are 
made irreversible as a result of the energy 
transport changes by the bioenergetic charac-
ter of the redox potential changes. The 
important processes of dissimilation mecha-
nism are the anaerob glycolysis (alcoholic 
fermentation, intramolecular cell-respiration, 
lactic acid fermentat ion, acetic acid fermen-
tation, etc.) and the oxidative cell-respiration 
systems; its regulation by external factors the 
oxidative decomposition of the metabolites 
are described in this chapter with special 
accuracy. 
Par t I I I reports on the correlation of 
biological processes in biochemical transfor-
mations. The metabolites and antimetabolites 
have special pathological-biological impor-
tance which is discussed in the closing part 
chapter of part I I I . 
The chapters are complemented by ample 
literary references, and the book comprising 
the whole field of p lant biochemistry, is 
concluded by the indexes of authors and of 
subject. 
A modern summarizing of the far-reaching 
material and the enzymologic expounding of 
the essential schemata of basic problems 
of plant biochemistry are submitted in the 
vast volume written by the disciple of Emil 
Fischer. 
B . I . POZSÁR 
W. SCHUSTER: Inzucht und Heterosis bei der 
Sonnenblume (Helianthus annuus L.). Habi-
litationsschrift. W. Schmitz Verl. Glessen. 
1964. 1 — 135. 
In the breeding work concerning the 
mandatorily cross pollinating sunflower the 
examination of all biological issues connected 
with its flowering and fertilization is an im-
por tant scope of problems. The author 's in-
vestigations and the da t a of the pert inent li-
terature substantially amplify our knowledge 
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a n d a comprehensive discussion of what is 
f ound in this work fills a long felt gap . Schu-
s te r in his book circumspectly deals wi th all 
impor tant questions related to inbreeding and 
heterosis. The mater ia l of knowledge is re-
viewed in five chapters and t h e contents 
closed with detailed summary a n d ample 
references. 
In the first chapter we become acquainted 
v i t h the results disclosed up to now of in-
breeding and heterosis and with the i r rela-
tionships in p lan t breeding. The more im-
p o r t a n t theories on the phenomenon and data 
gained for the var ious cultivated p lants are 
recorded. It is a great merit of t he chapter 
t h a t it affords no t only a good orientation 
as to the conceptions connected wi th in-
breeding and the heterosis phenomenon hut 
also a critical evaluation. When discussing the 
various problems the author — to t h e results 
obtained for other species — joins t he findings 
gained for the sunflower. The chap te r also 
discusses the breeding methods elaborated 
on the basis of t he various theories. 
The second chapter deals with t he biology 
of flowering and conditions of fertilization in 
sunflower, reviewing the flowering conditions 
of sunflower, its characteristics, t he march 
a n d daily rhy thm of flowering and their con-
nection with fertilization. The a u t h o r with 
the investigations of several years has estab-
lished that fertilization takes place much 
more rapidly wi th cross pollination t h a n with 
self-pollination. There are, however, deviations 
f rom this general finding, particularly in some 
years and in some plants of the population 
where at simultaneous cross and self-pollina-
t ion higher fertilization per cents have been 
found than expected. 
Chapter three discusses the effects of 
inbreeding, examining the effect separately 
in the relationship of self-fertilization, amount 
of yield, plant height, diameter of inflores-
cence, sterile central part of inflorescence, seed 
to shell ratio and oil content. The d a t a reveal 
t h a t self-fertilization slightly diminishes up 
t o I5 and then, as a result of the selection of 
the self-pollinating types, it increases again. 
The action of inbreeding on the yield is much 
more important, reaching its m i n i m u m in I , 
when the reduction as compared with the 
start ing material is 67 and in some cases even 
47%. The height diminishes to a lesser extent 
as compared with the yield and reaches the 
minimum in the I7. A t the beginning, the re-
duction is more considerable, 6 per cent in 
and 13 per cent in I 2 . As to the other charac-
ters, a very slight depression was observed. 
At isolated growing in small plots the popu-
lations exhibited only af ter 8 years the in-
bred depression similar to repeated selfing. 
Chapter three makes us acquainted with 
the correlation calculations conducted be-
tween the various characters in different in-
bred generations. A definite correlation was 
found between crop yield, plant height and 
inflorescence diameter. The inbred depression 
of these characters remained in close correla-
tion with each other unt i l a certain degree of 
the onset of flowering. The sterile central 
pa r t of the inflorescence was in correlation 
with the size of the la t te r . Proportionally with 
the prolongation of the vegetation period 
plant height and inflorescence diameter in-
creased hut the crop yield diminished, t h a t is 
the earlier generations were more fertile. Pos-
itive correlation was observed between the 
oil content of seeds on one hand and crop 
yield and plant height on the other, while a 
negative correlation was found between shell 
per cent and oil content . 
Chapter four discusses the heterosis phe-
nomenon in sunflower. The results of crosses 
with inbred progenies were manifold and 
only in part of them was hypertrophy, higher 
values as compared to the starting forms 
established. The value of F , as related to the 
parents ranged from 81 to 170 per cent in the 
amount of crop yield. In plant height the 
best crosses at tained 147 per cent bu t also 
values lower than the ones in parents also 
occurred. The max imum surplus in inflores-
cence diameter was 160 per cent. For the ster-
ile central part of the inflorescence also better 
fertilization was obtained. Very slight was 
the fluctuation in the value of the shell to 
seed ratio (98—102 per cent) and of the oil 
content (98—113 per cent). 
On the basis of the regressions of maternal 
and paternal inbred progenies and their F , 
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crosses also the heritabil i ty of the various 
characters was studied. I t has been establish-
ed t h a t the highest h2 values were exhibited 
by the plant height bo th in the relation of the 
maternal and paternal march of succession. 
Since the oil content of seeds, the crop yield 
and the fuller loading of the inflorescence 
showed higher heritability values rather or 
exclusively in the ma te rna l progenies, the 
author safely concluded on the plasmatically 
inheritable relations of these characters. 
On the basis of the s tudy of inbreeding 
effects and heterosis phenomena different 
hereditary mechanisms were recognized in 
the various properties. This is why in the 
various characters heterosis effects of dif-
ferent extent arise, as they are governed by 
different hereditary processes. While fu r the r 
studying the possibility of better utilization 
of the heterosis effect it has been established 
that explicit results can be safely obtained by 
the cross of the inbred progenies and the 
maternal variety (top cross) whereas wi th 
combination breeding the heterosis effects 
manifesting themselves in connection with 
the various features can also be maintained 
in the progeny and this way even the advan-
tages in feeding of the various characters 
(more extensive foliage, vigorous vegetative 
body, soft hairs, etc.) can be substantially 
increased. 
In Chapter five results obtained from spe-
cial l i terature and from the own investigations 
of the author are evaluated from the view-
point of practical breeding. Among the per-
taining methods the top cross and combina-
tion breeding seem to be most promising. 
Beside these the recurrent and reciprocal 
repeated selection promises substantial aid in 
the maintenance of varieties and in the pro-
duction of new varieties. Providing we want 
to avail ourselves of the classic hybrid breed-
ing methods such as t he single and double 
cross, first male sterility mus t be either genet-
ically or chemically released. 
The work relying on a rich material of 
literature and experiment affords much aid 
both for scientific research and practical 
breeding as well as gives satisfactory infor-
mation also to those wishing to deepen their 
knowledge concerning the most important 
issues of sunflower breeding. 
G Y . MÁNDY 
I . CSAPOD Y, У . CSAPODY, F . R O T T : Erdei fák 
és cserjék (Forest Trees and Shrubs). Mező-
gazdasági Könyv- és Folyóiratkiadó Vállalat 
(Agricultural Book- and Periodicals Publish-
ing Enterprise). Az Országos Erdészeti Fő-
igazgatóság kiadványa (Publication of the 
National Board of Woods and Forests). 328, 
+ 123 Figs and 114 coloured Tables. 
A very valuable work issued by the Na-
tional Board of Woods and Forests has 
appeared through the Agricultural Book- and 
Periodicals Publishing Enterprise. I t submits 
information on our forest trees and shrubs; 
the bulk of its text , like: introduction, the 
fundamental conceptions, the morphologic 
description of the tree- and shrub species 
discussed, the floristic, oecological and coeno-
ecological characterization as well as the 
construction of 123 maps of area have been 
treated by ISTVÁN CSAPODY, together with 
t h e p h e n o l o g i c t a b l e s , F E R E N C ROTT h a s 
described the tree species pertaining to the 
sylviculture, while the water-colours of the 
coloured tables have been made by VERA 
CSAPODY in the artistic elaboration in her 
accustomed excellent manner and also with 
great professional knowledge. 
The work was aiming at the composition 
of such dendrology of forestry which, as a 
supplementary part of a series appearing 
in 1963—64 under the title: "Directives and 
Processes on Forest Renewal and — Laying 
out in the Forest Regions of Hungary" and 
containing 9 volumes and 1 map, should be-
come a high-levelled scientific manual for 
experts of sylviculture based on forest-types, 
however, wi th the view to serve also those 
who are fond of woods and trees. 
Abroad, there exist numerous more or 
less impor tan t works on forest trees and 
shrubs which, however, are rather meant to 
meet the requirements of those showing inter-
est in sylviculture without special knowledge 
about it. 
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The moment we take this work in our 
hands, it becomes evident t ha t it is something 
quite extraordinary: this is a manual for for-
ester experts and not only well-known facts 
being compiled in a more or less right way 
— like the majori ty of such works; the book 
in question is a high-level synthesizing work 
of authors who know the subject thoroughly. 
I t presents information in such a way t h a t 
the reader gets to the level of the most mod-
ern scientific knowledge being discussed 
briefly and easily understandable. Authors 
not only submit a clever and well arranged 
compilation — they include also their own 
observations when submitt ing data on the 
description of plants, on plant geography 
and especially on coenology, giving also some-
thing new for science. Thus, it is an im-
por tan t source for botany pertaining to the 
forestry. Each of the coloured tables is an 
original work of art. Of these especially the 
figures of the seedlings are in every respect 
— even in international relation, — quite new 
in the similar literature. 
The " In t roduct ion" comprises the object 
of the work, the points of view considered in 
the composition and in writing the book; the 
division of the work between the 3 authors, 
and an enumeration of the experts that have 
taken par t in the book coming to existence. 
The chapter called "Fundamenta l con-
ceptions" includes the concept of the history 
of evolution enumerating the most important 
works referring to it; the determination of 
taxonomical concepts, the valuation, defini-
tion and application of taxons; the rules of 
nomenclature, the proper way of writing the 
names; this is followed by information on 
morphologic concepts. In the frame of the 
chapter: "Concepts on plant geography" 
author explains the ideas on floristic p lan t 
geography; in the par t : "Concepts on oecolog-
ical plant geography" we find the definition 
and detailed enumeration of oeco-groups, 
their index number and the indication of 
their denominative species; the par t : "Coeno-
logical p lant geography" describes the con-
ception on plant associations as well as the 
more frequent woody plant associations enu-
merated by their Hungarian and Latin names. 
The separation of Quercetum robori-cerris as 
independent association, is a new issue from 
scientific point of view. 
This is followed by the p a r t called "Con-
cepts of habitat-sylviculture" mainly contain-
ing an enumeration of soil types and the 
abbreviation of same. 
Bulk of the work is the p a r t titled: "The 
description of forest trees and shrubs", in 
which the material is discussed in the se-
quence of evolutionary plant taxonomy by 
family, genus, species; there we f ind, in every 
case, a morphological description referring 
to each organ separately as well as plant 
geographical relations, the area and finally, 
very detailed coenologic da ta containing also 
many original observations pertaining to the 
forest. The main feature of the work first 
appearing in literature of this country, is 
tha t to each species there is also attached 
the map of the area partly t aken over and 
applied in the form of maps — always men-
tioning the source, too — par t ly being de-
signed by the author himself on the basis of 
literary data, and sometimes supplemented 
by his own observations. 
The discussion of the mater ial in taxo-
nomic sequence also displays the high scientific 
level; the definite aim of the au thor was to 
evoke in the reader the way of looking at 
things at the level of evolutionary system and 
coenology. In general, it can be established 
tha t works being of such a high level, discuss 
their material in taxonomic sequence, while 
the materials being enumerated in alphabetic 
sequence or according to some other view-
points are of lower level to be read by merely 
men of practice, and are wri t ten in a popular 
manner. 
The 114 coloured tables are all made after 
the original water-colours of Y. CSAPODY; the 
material comes from her own collecting and 
thus, V. CSAPODY is not only the artistic 
illustrator bu t even more, the author of the 
tables. Tables 1 — 15 represent the seedlings, 
Tables 16—34 illustrate the shoots and buds, 
those numbered 35—64. show the leaves, the 
Tables 65—91 the flowers and finally, the 
Tables 92—114 submit the cones, fruits and 
seeds. 
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In the Appendix the phenologic data of 
firs are shown in 2 tables, the deciduous 
trees and shrubs in 8 tables in the alphabetic 
sequence of species, according to months. 
Unfortunately, the key of colours, the expla-
nation of the green indicating the time of 
leafing; the yellow showing flowering and the 
red referring to the ripening of the f rui t and 
seed, respectively, — are missing. At first 
glance this renders difficult to unders tand the 
tables; it would have been wor th while to 
remedy the omission in some way. 
Then follows the enumeration of literary 
references; separately are t reated the den-
drologies, the monographs together with 
shorter dendrologic communications, books of 
determination and manuals, the publications 
on plant geography and finally, miscellaneous 
works. This enumeration comprising the 
titles of 141 works, shows in itself the authors' 
accuracy and their comprehensive knowledge 
in the special literature on the subject . 
This is followed by the so-called "List of 
Figures" indicating in alphabetic sequence 
both of the Latin and Hungarian names, the 
respective table in which a certain part of 
the species in question can be found. Big 
figures indicate the table, the small ones the 
figure. Since the authors have included these 
figures in the text , too, this arrangement 
renders very easy to find the respective part 
of the text and the tables. Finally, the text 
ends with the Latin and Hungarian index. 
The work has been published bound in 
two colours. For the general public it is avail-
able with a cover in light beige, however, for 
the use of forestry it is green which also 
proves this work to be in close connection 
with the above-mentioned series consisting 
of 9 volumes. 
Recently, Hungarian sylviculture under-
went considerable changes; the previous syl-
viculture carried out according to determined 
cadastral forest fields and based on much 
more practicism than today — has turned to 
a scientific way of cultivation depending on 
na tu ra l circumstances and based on forest 
typology and area. This is very well proved 
by the above-mentioned series. Typology 
simplifies the theoret ical science of the forest 
p lan t coenoses for t h e requirements and views 
of sylviculture t h u s being utilizable and 
applicable for pract ice, too. It is in this inter-
est tha t the work "Fores t trees and sh rubs" 
tries to submit the necessary theoretical bases 
a t a high scientific level applying the most 
up-to-date terminology and nomenclature in 
t he study of organism, in taxonomy as well 
as in plant geography. Of the au thors F. 
ROTT has elaborated the problems pertaining 
to the sylviculture, I . CSAPODY being a forest-
ry engineer has compiled his material f r om the 
viewpoint of the fores ter being, however, at 
the same time a researcher in the field of 
forest botany and especially of coenology, he 
has included many a new and original ideas 
in this compilation being new in m a n y other 
respects, too. У. CSAPODY who is engaged 
scientifically in t he morphology of seedlings 
— a book of determinat ion is under prepara-
t ion — and also deals with illustrating do-
mestic exotics, has m a d e this work even more 
valuable by her water-colours produced on 
the basis of materials collected by herself. 
The generosity wi th which the Board of 
Woods and Forests rendered it possible to 
have this book published, is the best proof of 
a t rend to raise sylviculture to the highest 
level; the finish of t h e work is a credit to the 
s tandard and good t a s t e of the Agricultural 
Publishing House. 
The work being long-needed in this field 
can be considered a grea t asset to Hungar ian 
special literature, a n d is sure to have great 
success not only in forestry but also in the 
field of gardening and botany being also 
interested in woody plants, at home as well 
as abroad in spite of t he bounds imposed by 
language difficulties. 
Z . E . K Á R P Á T I 
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In Hungarian, with tables of contents in English and Russian 
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This p resen t monograph is t h e first a t t e m p t in H u n g a r y to 
deal with g reen and r ed papr ika , t h i s f a m o u s p r o d u c e of 
Hunga r i an agricul ture , w h i c h is ex tens ive ly used b o t h as 
vegetable a n d spice. A f t e r chapters o n t h e h i s to ry a n d 
economic impor t ance of t h e plant , t h e var ious species, the i r 
botanical character is t ics , pa thogens a n d pe s t s are de ta i l ed in 
t h e book. All t h e biological fac tors a f fec t ing deve lopmen t and 
growth a r e surveyed, a n d the " s e c r e t s " of i m p r o v e m e n t 
disclosed. T h e au thor a n d his col laborators main ly r e l y on 
their own exper iments of m a n y years ' research. Discussions 
of field cu l t iva t ion a n d germinat ion of green p a p r i k a are 
almost en t i r e ly based o n these results, a n d so are m a t t e r s 
connected w i t h the p l a n t ' s r equ i rements in hea t , l ight , 
water a n d nu t r i t ive ma te r i a l s . The c h a p t e r classifying the 
species a n d giving re fe rence to the p l a n t ' s deve lopmen t f r o m 
histological po in t of v iew also rests on h o m e inves t iga t ions . 
I n subsequen t chapters — where top ica l in teres ts involve 
a liberal use of foreign l i te ra ture — va luab le i n f o r m a t i o n 
is p resen ted on the p h y s i c a l conditions a n d ac tua l s i tua t ion 
of pap r ika growing in s o m e other count r ies . Thus b o t h t h e 
domestic a n d the i n t e r n a t i o n a l aspec ts of the cu l t iva t ion 
have been given a t h o r o u g h and u p - t o - d a t e analysis in this 
work, which m a y coun t u p o n the wider in teres t , s ince H u n -
gary r a n k s among t h e f i r s t papr ika-growing coun t r i es of 
the world. 
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